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Designs available are suited for grease or oil. They employ one pump and a single 
trunk line with branch feeds having metering outlets 


especially those in which there is sliding friction, 

must be provided with some form of lubricant. 
Otherwise, satisfactory performance of the machine of 
which they form a part cannot be assured. But too 
often the application of the lubricating means is left to 
the user. He, sooner or later, is likely to neglect the 
lubrication and come face to face with an expensive 
service problem. Today, however, there is increasing 
evidence that lubrication problems will be solved on more 
and more machines by applying automatic lubricators of 
some kind, or at least by fitting some device intended to 
make lubrication as easy and rapid as possible. 

Thus, there have been developed several centralized 
systems of lubrication. These are designed, in many 
cases, to oil or grease simultaneously all the bearings of a 
given machine. In other instances, groups of bearings 


D exxsire generally recognize that bearings, 











1i—Foot-operated pump and reservoir unit of Bijar 
system. Fig. 2—Typical drip-plug er outlet 
fitting of Bijur design 
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3—Diagram of a chassis piped for lubricating 56 
points from 19 drip-plug outlets of the Bijur type 


Fig. 


requiring frequent attention are fed with lubricant from 
one point. Force feed oilers, such as have been employed 
for decades on many engines and other machines, solve 
the problem satisfactorily in many cases. But they have 
the disadvantage of complication and rather high cost, 
especially when numerous bearings must be served by 
separate pumps with individual oil leads. Moreover, it 
is not always possible, with this type of lubricator, to 
adjust the output to a few drops per hour, which often 
is ample for bearings of some types. 

Within the last few years, however, a number of 
centralized systems of another type have gained increas- 
ing prominence and seem likely to find very wide 
application. These systems comprise, in every case, a 
reservoir for the lubricant, a single pumping unit, a 
system of piping, and some form of metering elements 
for regulating the oil fed to each bearing in proportion 
to its requirements. 

In general, systems of this type have a hand- or foot- 
actuated pump. This may be operated, for example, 
once a day, or once in any desired number of times the 
machine turns over, as, for example, once each 50 miles 
of travel in the case of an automobile. In certain 
instances, however, means are provided for automatic 
actuation without attention by the user except for filling 








SRA 
\ 










° © ' . 
| Y CLLLLL¢ 

~.. Clea 
NS Witt n Witt NS 


y 
N 
N 
N 
N 
y 
N 
N 
N 
N 
. NN 
S 
SS Ri 


NAMES 
YA LLLLLLA Sa, 

tel 
YUMMY, 


7 ZEN N 









ill 
Et 




























, 
, A 4 








Method of applying Bijur lubricating means to automobile spring shackles and hinges. 


Fig. 5—Rear spring hinge. 


of the central reservoir. Some of these systems are in- 
tended for oil and others for grease, but the objective is 
to apply the lubricant positively and in correct amount to 
each bearing served. One marked advantage applying 
to most centralized systems is that a single main pipe line 
can be made to serve numerous bearings through short 
branch pipes. It is not necessary to connect each bearing 
to the pump by a separate pipe. 

Several systems of the centralized type have been de- 
scribed in American Machinist. A comparative study of 
these systems is needed, however, if the system best 
suited for particular applications is to be selected. A 
number of such systems are compared, largely from the 
machine designer’s standpoint, in following paragraphs. 

One centralized lubricating system which has been 
applied to over 300,000 automobile chassis is the Bijur, 
which uses the foot-operated pump shown in Fig. 1. 
Pressing the pedal lifts the steam A and the piston B, 
compressing the spring C. During this up-stroke oil 
from the reservoir D flows through the piston and past 
the ball check £, filling the cylinder F. The spring then 
returns the piston, forcing the oil through the felt 
strainer G and the screen H into the supply lines con- 
nected to the openings /. The piston finally comes to 
rest in the position shown, with the ball check pressed 
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Fig. 4—Rear spring shackle. 


Fig. 6—Front spring hinge 


against its seat, thereby sealing the inlet of the system. 

Oil, under the influence of the spring pressure, ap- 
proximating 100 Ib. per sq.in., is forced through a 
system of piping, such as that illustrated in Fig. 3, to as 
many points on the chassis as desired. In some chassis 
installations 56 or more points are served. 

An important feature of the Bijur system is the outlet 
fittings, one of which is shown in Fig. 2. Such a fitting 
is used at the end of each branch oil line to which it is 
attached by a compression type union, J. Below this 
union is a pair of filtering elements consisting of a small 
wad of felt K, resting in the wire gauze thimble L. 
These effectively prevent any chips or other foreign mat- 
ter picked up in the oil pipes from getting into the parts 
below. Oil passing these filters must pass also a meter- 
ing pin T which floats in the hole. The clearance between 
this pin and hole, which is held to size within limits of a 
fraction of a thousandth of an inch, determines the 
amount of oil fed. By varying the size of wire used, 
the quantity of oil fed is controlled from one drop per 
stroke of the pump up to as many drops as may be 
desired to lubricate the particular bearing which the 
fitting controls. Oil which passes the pin forces open 
the small relief valve M, which seats against a wax- 
coated, silk washer. The valve M is held closed by a 
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Automobile front axle parts showing, in Fig. 7, the method 


of lubricating several knuckle bearings from one Bijur drip- 


plug, and in Fig. 8, the method of connecting an oil lead from frame to axle 
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spring bearing against the cup N which is locked in the 
hole. Thus each outlet is sealed effectively against leak- 
age of oil. 

Oil pressure is determined entirely by the spring C, 
Fig. 1, and not by the pressure exerted by the foot in 
pres sing the operating pedal. The spring pressure 
continues until all the oil which has entered the pump is 
discharged. The time required for discharge varies with, 
and only. with, the viscosity of the oil used, but the pro- 
portionate amount of oil discharged is said not to vary. 
The oil recommended is one which has as little change 
in viscosity as possible over the range of temperature 
likely to be encountered, but no harm results from a 
considerable variation in the time of discharge. 

Bijur engineers lay special stress upon the measures 
used to exclude dirt and foreign matter from the system. 
Filtering media are used at both ends, as dirt exclusion 
is known to have an important effect upon the success 
of systems designed to meter the oil at outlet points. 

A chassis lubricating system has to operate, as a rule, 
with no other attention than is involved in filling the oil 
reservoir perhaps twice a year, and pressing the operating 
pedal, preferably once each day as the car leaves the 
garage, yet, according to Bijur officials, service troubles 
with the Bijur system are practically nil, and the béar- 
ings served almost never require replacement, simply 
because an oil film is maintained and water, with con- 
sequent rust, is excluded. Practically the only causes of 
failure are said to be: (1) breakage of an oil pipe, (2) 
filling with dirty oil, or (3) injury to some fitting through 
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the system is fixed, the shackle parts themselves making 
the joints at which relative motion occurs. Fig. 5 shows 
a similar connection at a rear spring hinge, and Fig. 6, 
at a front spring hinge. 

Fig. 8, illustrates one construction used when oil must 
be conveyed from a fixed part to another part having 
motion relative to it, as, in this case, from the chassis 
frame to the front axle. The tubing used is of seamless 
hard brass, coiled into a helix at points adjacent to the 
two supports. With this construction localized stresses 
are avoided, and as many as 13,000,000 oscillations of 
the ends of the tubes, through distances equal to the 
maximum deflection of the axle in service, are reported 
not to have produced a failure in this form of hook-up. 

Distribution of oil to a front axle end is shown in Fig. 
7. Oil enters at B, where the lower end of the tubing 
shown in Fig. 8 is attached, and flows through the drilled 
holes C, D, and E, to the brake lever pivot pin F, and up 
through this hollow pin to a cross hole G, where lubri- 
cant enters the bearing. Oil flows also to the kingpin 
H, filling the annular space around the inserted tube /, 
into which it overflows. This tube and the hole J con- 
vey the oil to the lower end of the lower kingpin bearing 
K. The head of oil in the hole J forces oil up through 
the clearance space of bearing K, the oil overflowing 
into the roller thrust bearing L from which any surplus 
flows to waste out of the joint between this bearing and 
the knuckle forging M. Thus, a number of bearing sur- 
faces are lubricated effectively from one oil lead without 
other external piping. The Bijur system is employed 
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Parts of the Bowen “One-Shot” system and details of its application to an automobile chassis. Fig. 9—One form or reser- 
voir and pump. Fig. 10—Sectional view of a control header. Figs. 11, 12, and 13—Chassis parts showing 
how connections are made and oil distributed 


gross mishandling or carelessness on the part of a poorly 
trained garage mechanic; and these are said to be rare 
occurrences. 

Examples of the construction used in applying the 
Bijur system to chassis parts are given in Figs. 4 to 8 
inclusive. Fig. 4 shows a rear spring shackle. Both pins 
are drilled for half their length, and one side of the spring 
shackle also is drilled to convey oil from the upper to 
the lower pin bearing. The only joint connecting with 
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regularly on the following: All Auburn, Cord, and Dues- 
enberg chassis, three Graham-Paige chassis, two Nash 
chassis, all Packard chassis, as well as on Willys-Knight, 
Stutz, and several European cars. 

Among the other centralized lubricating systems is 
the Bowen, sometimes termed the “One-Shot” system, 
because, in most applications, one depression of the pump 
plunger delivers one “shot” of lubricating oil to the 
bearings served, in sufficient amount to meet the bearing 
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Application of Bowen “One-Shot” sys- 
tem to various machine tools: Fig. 14— 
Bradford lathe; Fig. 15—Morris heavy- 


and saddle unit 


needs over a considerable period, perhaps a whole day. 
This system has been applied to a variety of industrial 
machines, as well as to automobiles and other automotive 
vehicles. It employs a pump made up in several forms, 
one of which is shown in Fig. 9. These pumps are 
operated by depressing the plunger either by foot or by 
hand, and often are combined in a single unit with the 
reservoir. 

When the pump plunger is depressed, oil, which has 
flowed into the pump cylinder on the preceding out 
stroke, is forced under considerable pressure into the 
supply lines leading from the pump to the various headers 
which are a distinctive feature of the Bowen system. 
One of these headers is shown in Fig. 10. It contains 
two or more double-ended valves, normally held against 
the inner supply line seats by the springs shown. Oil 
pressure from the pump causes these header valves to 
leave their inner seats momentarily and seat at their 
outer ends, thereby closing off the outlet lines to the 
bearings. 

During the period of pump pressure, oil is forced 
around the valves and into chambers containing air. This 
air is compressed by the incoming oil into the upper ends 
of the respective chambers, the quantity of oil entering 
being dependent upon the chamber’s volume, which can 
be regulated by changing the height of the cup-shaped 
plugs shown in Fig. 10. As soon as the pump plunger 
is released, it is returned by a spring and relieves the 
pressure between it and the control headers the valves 
in which immediately close as a result of the spring 
pressure upon them. In so doing, they uncover the 
openings to the discharge lines and trap the oil already 
forced into the air chambers. This oil is still under 
pressure, however, because the air compressed above it 
seeks to expand. This pressure is depended upon to 
force the oil through the pipes leading to the various 


duty radial drill head; Fig. 16—Table 
of the Giddings & 
Lewis Bor-Drill-Mill, 


bury-Farrell high speed blanking press. 
In each installation A is the reservoir, 
B the pump, and C control headers 


Fig. 17—Water- 
bearings and into the bearings themselves, the rate of 
flow depending upon the bearing clearance and the vis- 
cosity of the oil. If the bearing clearance is small, or 
the viscosity high, or both, the pressure persists over a 
considerable period, but in either case the oil is expelled 
into the bearing until the pressure in the air chamber 
is reduced to that in the bearing served, usually atmos- 
pheri¢ pressure. The quantity of oil delivered, depends, 
of course, upon the quantity pumped into the air cham- 
ber, which, as already indicated, depends upon the volume 
of the chamber fitted. 

As will be seen, the oil reservoir, which must be placed 
above the level of the highest control header used, can- 
not be drained except by pump action, even though a 
delivery pipe be broken, because the spring-controlled 
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Fig. 18—0Oil reservoir, pump, and piping of Farval system. 
Fig. 19—Details ef metering outiet valves show- 
ing successive positions of the valve during 
the functioning period 
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header valves prevent such leakage, assuming, of course, 
that no foreign matter holds any of these valves open. 
Filtering of the oil at the reservoir tends to prevent such 
an occurrence, while the pressure developed by the pump 
ordinarily is sufficient to force oil even into a bearing 
which may have become gummed up. Seamless copper 
tubing of small diameter usually is employed for con- 
nections, the length being minimized by placing each 
control header as near to the bearings it serves as is 
convenient. 

In Fig. 11 is shown a spring shackle with its parts 
drilled to receive oil from a Bowen system. Connections 
for front spring shackles and axle part lubrication are 
illustrated in Figs. 12 and 13. In this case extra flexible 
tubing is used to connect tubing on the axle to frame 
fittings. . 

Bowen “One-Shot” systems have been applied to a 
variety of machine tools, a few of which are illustrated in 
Figs. 14, 15, 16 and 17. The oil reservoir, pump, control 
headers, and piping are clearly shown. There is no 
reason whatever why Bijur and Bowen systems should 
not be applied with marked advantage to many other 
classes of industrial equipment, as has been done in the 
case of other systems described in later paragraphs. 
Although the piping appears quite complicated in some 
cases, this disadvantage is of small moment when the 
great saving in time needed to lubricate the machine is 
compared to that required in use of individual oil or 
grease cups. The far greater likelihood that each bearing 
will be kept supplied with oil is of no less importance. 
Moreover, in systems of this class, lubrication is effected 
easily without stopping the machine and without the dan- 
ger of accident which always is involved when an oiler 
is required to use a ladder or to come close to moving 
parts in order to reach the points where oil must be 
applied. 

It seems evident that a “cleaner” external appearance 
could be achieved in many cases by designing the lubricat- 





Fig. 20—Toledo press in Murray plant, showing piping 
of the Farval system 


ing system “into” the machine. Piping and fittings then 
could be covered, if desired, or otherwise disposed in 
such a way that they do not “clutter up” the outside of 
the machine. This, however, is of far less importance 
than is the assurance of good lubrication with the at- 
tendant pronounced gain in uninterrupted operation and 
minimum expense for repairs and replacements of parts. 

Another system which has seen extensive use in in- 
dustrial applications, especially heavy metal stamping and 





Fig. 21—Sectional view of Keystone pump, and, Fig. 22, 
sectional views of outiet fittings used in the 
same system 


punch presses, printing presses, cranes, milling machines, 
lathes, hobbing machines, and forging hammers, is the 
Farval, formerly known as the Farmer system. It is 
designed to deliver predetermined measured quantities 
of oil or grease, at pressures up to or more than 1,000 
lb.per: sq.in., to bearings which may be all on one machine 
or on several machines arranged in a battery. A diagram 
of this system is shown in Fig. 18, and details of the 
automatic measuring valves in Fig. 19. The system com- 
prises a lubricant reservoir of any desired capacity fitted 
at its outlet with a ball check-valve, a pump or com- 
pressor, and the outlet fittings joined by piping to the 
pump. 

Oil is drawn from the reservoir by turning a hand- 
wheel on a threaded stem attached to a piston. As the 
piston recedes, oil flows through the ball check and fills 
the cylinder. The hand wheel then is reversed, closing 
the check-valve and putting the lubricant, which fills 
the system, under the high pressure. 

As the compressor piston advances, the pressure 
exerted on the oil opens the flat-seated discharge valves, 
forcing them from the position shown at A, Fig. 19, 
successively to positions shown at B, C, and D. In posi- 
tion B the oil has flowed around the piston and filled the 
valve chamber. Further movement to the position, as 
shown at C, causes this chamber to be closed at both 
ends, and still further motion discharges the measured 
quantity of oil in the chamber through the outlet orifice 
and into the bearing, finally sealing the outlet when the 
valve reaches the position D. 

When the gage, shown in Fig. 18, reads 1,000 lb., or 
less, each of the valves has discharged the oil it holds, 
and the compressor piston is withdrawn, relieving the 
pressure and permitting the spring in each discharge fit- 
ting to return its respective valve to the closed position, 
completing the cycle. This cycle can be repeated, of 
course, as often as conditions require. 

That worth-while savings are realized with a system 
of this type, even when the cost of labor for lubrication 
alone is considered, becomes apparent from data regard- 
ing an installation of the 240 Farval system serving over 
5,000 bearings on forming presses used in the automobile 
body building plant of the Murray Corporation . of 
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America, in Detroit. To lubricate all these bearings 
separately would require eight oilers per shift. With the 
Farval system one oiler ¢ares for the entire number of 
bearings, many of which could be reached otherwise only 
by shutting down the presses and using a ladder. Ona 
typical press 91 points including double-ram slides, cross- 
head and its guides, toggles, and other bearings, require 
lubrication. Many of these bearings are on oscillating 
or reciprocating parts and thus require flexible hose con- 
nections, which, as shown in Fig. 20, illustrating one of 
the Murray installations, is hung in such a way as to 
relieve the hose of unnecessary strain and prevent it from 
rubbing against parts which might cause abrasion. Care 
is exercised also to see that the copper tubing is so 
placed as to avoid breakage in the handling of materials 
by overhead cranes or trucks moving through aisles. 
Where necessary to prevent injury, the tubing is incased 
in a flexible steel conduit. 

Among the grease-type lubricators designed for opera- 
tion from a central point is the Keystone. In this system 
a screw-type pump, shown in Fig. 21, is employed to put 
pressure on the grease. The pump is loaded either by 
unscrewing the barrel A and filling it by hand, or by 
connecting the cock B to a portable pressure lubricator 
loader and removing the vent plug D. The pointer C 
shows how nearly the lubricator is discharged. E is 
a ball thrust bearing and F a piston stop. A strainer is 
placed in the discharge header. A cock-type fitting 
shown at A, Fig. 22, or a needle valve type fitting, shown 
at B in the same figure, is employed at each outlet to the 
common pressure line, and each such fitting is adjusted 
to feed the desired quantity of grease to the bearing it 
controls. For the same quantity discharged, valves 
close to the pump are more nearly closed than those fur- 
ther removed. When bearings served from the same 
pump operate under widely different loads or speeds, 
a header, with hand-operated cocks controlling each 
branch line, is employed. One line then may be piped 
to one class of bearings and others to other classes or 
groups. The control cocks then are opened as desired to 
feed the grease, each branch outlet being controlled by 
a reduction valve of the type shown in Fig. 22. In this 
way several groups of bearings, either on the same or 
on separate machines, can be fed from one central pump. 

In the Keystone system 4 in. standard steel pipe is 
recommended for branch leads to bearings from a header 
of 14 or 14 in. standard pipe. A conical line strainer is 
provided for each header. This system has seen exten- 
sive use, especially on heavy machines of many kinds. 

A system which differs in many respects from those 
already described is the Blanchard pulsating system, 
which can be piped to as many as 100 outlets on a ma- 
chine. It employs a two-cylinder plunger pump with 
piston valves, and is driven at 75 to 100 r.p.m. by belt 
or gear from any convenient part of the machine to be 
lubricated. The pump circulates oil continuously through 
a feed line and returns unused oil to the three-quart 
reservoir in which the pump is located, discharging 
through a pressure control valve of the rotating plate 
type, driven by worm gearing. The valve closes once 
each 15 revolutions of the pump and remains closed about 
5 per cent of the time. When the valve is open the oil 
circulates freely under a pressure only great enough to 
overcome friction. When the valve is closed, however, 
the pump delivers against a simple pressure relief valve 
which gives a short pulsation of pressure sufficient to 
operate the spring controlled needles at each feed point. 





A typical feed valve is shown in Fig. 23. The main 
oil line A in this case passes through the fitting at B, but 
a similar fitting can be applied at the dead end of a branch 
line if desired. The needle valve C is pressed against its 
seat J by the spring D the tension of which can be ad- 
justed by turning the screw E to regulate the feed from 
as little as 2 to 3 drops an hour up to a small stream at 
each pulsation. The quick jump of the needle, resulting 
from the pressure impulse, is said to make possible a 
much slower feed rate than is obtainable otherwise, and 
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Fig. 23—Details of a typical spring-loaded outlet fitting 
ef the Blanchard pulsating system 


also to obviate any tendency of the oil to “film over” the 
feed opening. Since the opening is above the oil column, 
there is little tendency for foreign matter to clog the 
opening or to hold the valve open. Oil is filtered, how- 
ever, by a screen at the reservoir opening, and again at 
the pump intake. Oil passing the valve seat J collects 
in the recess K and overflows into the passages F, drip- 
ping off at G, past the slight feed glass H, and thence 
entering the nipple L which is screwed into the bearing. 

An indicating and flushing button, which jumps at 
each pulsation, is placed at the end of the discharge line 
in the reservoir. Its head projects through the top of the 
reservoir where it serves to indicate that the system is 
functioning. Should the oil line be broken or clogged, 
or the oil be used up, the valve remains dormant and 
thus serves as a signal, showing that one of these events 
has occurred. This button also serves a second purpose, 
for if it be held pressed down by hand, the spring in the 
relief valve is heavily loaded and the pulsating pressure 
increases about three fold, temporarily flushing all points 
in the system with about three times the normal oil flow. 
This feature is of special advantage in starting up a 
machine which has stood idle for some time, especially 
if cold starting conditions must be met. In this system 
the rate of feed is proportional to the speed of the 
machine, starting automatically when the machine starts, 
and ceasing when the machine stops. The lubricator is 
said to require practically no attention except for filling. 

One other system of the automatic type is the Alemite 
oiling system, designed for use on automobiles and re- 
cently adopted for use on one of the three current Nash 
models. In this case, oil is fed from a pump of the 
inertia type, illustrated in Fig. 24. The pump itself is 
submerged in oil contained in the glass bowl A and is 
actuated by motion of the weight B hinged at C and sup- 
ported by the conical spring D. As the car passes over 
inequalities in the road the weight B tends to oscillate 
up and down at a fixed frequency, carrying with it the 
rod E connected at its lower end to the pumping unit. 
Motion of the weight is limited by the soft faced stops 
F and F’, and the weight is said to oscillate with the 
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slightest motion of the car springs, such as occurs fre- 
quently on even the smoothest roads. 

Since the quantity of oil to be pumped is extremely 
small, the pump piston G is of very small diameter and 
area, and, since the weight B is relatively heavy, the 
pressures developed are said to be quite high—from 100 
to 200 Ib. per sq.in. The pump cylinder is supported at 
the lower end of the brass tube H, and is surrounded by 
a 150-mesh screen J to exclude foreign matter. The 
pump is designed to deliver only one drop of oil for each 
40 to 50 strokes, while the glass reservoir holds enough 
oil, it is claimed, to serve for 2,000 miles of average 
driving. The reservoir is easily unscrewed to permit of 
cleaning the gauze strainer if necessary, but since this 
strainer is of large area and need filter only a few gallons 
of oil during the entire life of the car, it seldom, if 
ever, requires cleaning. 

Oil enters the pump by gravity through the small 
port J, when the port is uncovered by the piston. Oil 
trapped below the piston on the down stroke is discharged 
through the two ball check valves K and L and thence 
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Fig. 24—Section through the pumping unit of the Alemite 
automatic chassis lubricator pump. Fig. 25— 
Detail of outlet fitting used in the same 
system 


into the feed line through the passage M which is drilled 
in a part of the head casting N. The quantity of oil 
delivered can be varied by raising or lowering the piston 
through adjustment of the screw O. All parts of the 
mechanism above the main casting N are enclosed by a 
metal snap-cover P. 

Outlet fittings, one of which is shown in Fig. 25, are 
similar in some respects to those used in the Bijur sys- 
tem, in that they combine a filtering element, a check 
valve, and a metering element. The order in which these 
elements are placed is different, however, and they vary 
also in construction. Oil first passes through a 150-mesh 
screen cup to remove any foreign matter which might clog 
the outlet or hold the check valve open. No felt filtering 


material is employed. After filtering, the oil passes the 
small check valve R made of very flexible material which 
is said to prevent all leakage—an important considera- 
tion, for if a valve leaks, oil from bearings or pipes at a 
higher level are likely to be drained, especially if air can 
enter at high outlets. Finally, the oil issues through the 
metering element, which is the helical groove between 
the screw S and the body of the fitting itself. The full 
length of this groove is as much as 8 in. and the groove 
is the equivalent of a fine tube the length of which can 
be varied as desired to meter the oil as required. 

This Alemite system is completely automatic in its 
action, functioning only when the car is in operation. It 
is said to require no attention beyond filling the reservoir 
each 2,000 miles. The rate of feed is in proportion to 
the roughness of the road, which is considered an advan- 
tage, for then the spring shackles and hinges, which are 
among the principal parts lubricated, are subjected to 
greatest motion, both in infrequency and in amplitude. 

Since automobile manufacturers are by far the largest 
users of centralized lubricating systems of the type de- 
scribed in this article, the experience gained by automobile 
engineers in adopting the particular systems used on 
automobile chassis, is worthy of note. Some of the 
comments made by the chief engineers of two prominent 
automobile companies are, in substance, as follows: 


1. The system adopted had seen several years of suc- 
cessful service on a well known make of car, and was 
found to be engineered by men of experience who under- 
stand the problems involved. 

2. Other systems tried were too greatly affected by 
temperature changes and, in addition, oil was not always 
fed as promptly as desired. 

3. In some systems it developed that oil was not prop- 
erly filtered, especially at outlet points. For this and 
other reasons, metering or check valves did not always 
seat securely, and oil leaked out or was not correctly 
distributed. In some cases feed pipes were found empty, 
and, in consequence, some bearings remained without oil 
for considerable periods. 

4. Users do not always operate a hand- or foot-pump 
as often as is desirable. For this reasen means for 
positive or automatic operation deserve consideration. 

5. Centralized grease systems avoid the disadvantage 
of oil dripping, but it is almost impossible to force grease 
through to bearings in winter temperatures. 

6. The increased cost of a centralized oil system over 
systems using a hand grease gun for application sepa- 
rately to individual fittings runs about $4 to $5, but 
varies, of course, with changes in the number of points 
to be lubricated. Service costs, however, have been 
found to be about one third as great as formerly on such 
parts as spring shackles and kingpins. 

7. The system adopted gave very satisfactory service 
with practically no complaints. Occasionally a tube is 
broken, but this is very rare. 


From the foregoing it seems evident that a careful 
study of the conditions to be met in each installation of a 
centralized lubricating system is needed to assure its suc- 
cess. A system that is well suited for use, for example, 
in a shop where the temperature seldom drops below 
50 deg. F., may prove entirely inadequate under condi- 
tions where much lower temperatures are encountered. 
But if the various operating conditions are known and 
given due weight, it is not difficult to select a system 
which will function satisfactorily. 





AMERICAN MACHINIST, NOVEMBER 14, 1929 
a ae 





A MILLION DOLLAR 


Design and Research 


UNIT 


How Cadillac-La Salle 


Has Provided Facilities for 


Development in Its Products 


consideration in the modern automotive plant, 

despite the emphasis that is placed upon produc- 
tion. This fact is apparent immediately to any engineer 
who visits the Cadillac Motor Car Company’s factory 
and is given the opportunity to look through the new 
and well-equipped building devoted exclusively to the 
various phases of design and development work relating 
to Cadillac and La Salle cars. 

In this building, larger in itself than many industrial 
plants, there are four entire floors equipped with every 
modern facility for automotive engineering work, includ- 
ing shops for the construction of complete automobiles, 
and laboratory facilities for testing almost any part. All 
this, of course, is in addition to, but is operated in co- 


Fh cositeration i is far from being a secondary 
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ordination with, the central research organization of the 
General Motors Corporation, and the Proving Grounds 
of the same parent company, where most of the road 
testing is done. 

A portion of the top floor of the new engineering 
building is devoted to offices occupied by Chief Engineer 
E. W. Seaholm and various members of his large staff. 
These offices surround a library situated under a sky- 
light and provided with current engineering periodicals 
and many useful engineering and industrial books. 
Here also are files of test reports and other data 
required by the engineering stati in its routine work. 


A portion of the 
Drafting Depar t- 
ment which oc- 
cupies the entire 
third floor of the 
new Cadillac engi- 
neering buil ding. 
Back of the parti- 
tions at the right 
confidential work 
on new designs is 
conducted. Two or 
more of the latest 
chassis produced 
alwayr are kept in 
the Drafting De- 
partment for refer- 
ence purposes 
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Plan of the ground floor of the Cadillac engineering build 
ing. The upper floors are of considerably smaller area, 
being bound by the same front and end walls and by 
other walls corresponding to the dotted lines A-B and B-C 





Most of the remainder of the Transmission test 
fourth floor is employed as an ex- hal is\¥ 
perimental body shop in which vari- | Mel | af 
ous new designs of bodies and body  hp|/ighspeed } 
parts are constructed, applied to chas- i} - rote med 
sis, and made ready for road test. | hab 
This work is carried out in co-ordina- Loong “TLE 
tion with the Fisher and Fleetwood a ee 
body engineering organizations and me. 5! Shop 
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Section. Ample equipment is pro- 
vided for the construction work, in- 
cluding wood trimmers, planers and 
joiners, wood and metal saws, power 
rotary sheers, rollers, drill presses, 
buffers, polishers, grinders, welders, 
a nibbler, sawing and filing machine, 
steel bending brake and various other 
tools useful in body building. There 
is also a humidor for clay used in 
experimental body modeling. 
Practically all of the third floor, or 
a total of 23,000 sq.ft., is given over to a drafting divi- 
sion, which, in addition to the most modern drafting 
equipment, has facilities for blueprinting and other dupli- 
cating apparatus. This division not only handles the 
original layout and design work but also provides 
production departments and outside purveyors of parts 
and equipment with such drawings as are needed in their 
manufacturing operations. This floor is divided into 
four major sections, the first of these prepares new and 
experimental designs which are made in private rooms 
set apart from the main drafting room, which is the 
second and larger of the two drafting sections; the latter 
handles routine designing and detailing. The third sec- 
tion is charged with the preparation of parts lists, mate- 








A large part of a 
single-story wing of 
the new Cadillac 
engineering build- 
ing is given over 
to this garage in 
which experimental 
cars are assembled, 
prepared for test, 
and adjusted and 
inspected between 
the tests 


rial specifications, and standards, while the fourth, the 
blueprint section, prepares blueprints and photostats and 
maintains the drawing files. Equipment in the last- 
mentioned section includes three blueprinting machines, 
electric driers and washers, a photostat machine and a 
Set-O-Type machine. In the drafting rooms there 
always are some of the latest Cadillac and La Salle 
chassis placed there for study and reference in preparing 
designs of new parts and equipment. 

Virtually all of the second floor is given over to an 
experimental machine shop which boasts over sixty mod- 
ern machine tools, many of them with individual motor 
drive. This shop constructs nearly all parts required 
in complete experimental chassis, but has facilities 
for checking work that may be done in outside 
shops when its own equipment is occupied to capacity 
or when other considerations render outside purchases 
desirable. That this.department is well provided with 
facilities for handling experimental machine work is 
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evident when it is observed that its equipment includes 
no less than 16 lathes, varying from 8 to 24 in. sizes; 
14 grinders of various types and sizes; 12 milling 
machines, made by seven different manufacturers for 
various operations; two shapers; four horizontal boring 
machines ; four drill presses, besides a centering machine, 
arbor and straightening presses, an oil groover, a nibbler, 
a butt welder, a pipe and tube bender, power hack and 
band saws, a key seater and slotter, a filing and sawing 
machine, a forge, three furnaces, and much other equip- 
ment especially useful in a shop of this character. 

Most of the ground floor is given over to laboratories 
and experimental test shops which are equipped with 
apparatus best suited for the work in hand. There are, 
for example, three 150-hp., 
three 100-hp., one 75-hp., 
two 15-hp. and one 4-hp. 
electric dynamometers pro- 
vided with direct current 
from a 215-kw. motor- 
generator set; two water 
brakes; six machine tools 
of various kinds; a _bal- 
ancing machine; a spring 
testing machine; and many 
pieces of other equipment 
such as normally are used in test work. Several of the 
dynamometers are located in separate sound-proof rooms 
so that numerous tests can be run simultaneously with- 
out interfering with each other. Areas totaling 13,000 
sq.ft. are given over to tests of engines, carbureters and 
other units. 

Another section of the ground floor is devoted to an 
electrical laboratory for testing generators, starters, igni- 
tion units and other electrical equipment. It is provided 
with several test stands, battery charging facilities and 
a variety of other equipment. 

As will be seen from accompanying cuts, a large por- 
tion of the ground floor (more than 26,000 sq.ft.) is 
given over to an experimental garage, much of which is 
in a wing only one story in height and provided with 
ample skylight. Here experimental cars are assembled 
and prepared for tests on the road and at the Proving 
Grounds, while every facility for the inspection, adjust- 
ment, and repair of cars undergoing test is provided. In 
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The library and record room. It is located on the fourth 
floor and is surrounded by the offices of the 
chief engineer and his staff 


addition to the garage used for private company test 
cars, a separate garage space is set aside for the use of 
purveyors of special equipment and devices which are 
being installed for test on Cadillac and La Salle cars. 
Here representatives of accessory manufacturers are 
given space and facilities to install and adjust to best 
advantage the particular equipment they furnish, thereby 
assuring that this equipment will not suffier any handicap 
in the tests which follow. 

Although the building which houses the Cadillac Engi- 
neering Department is designed on the same general 
pattern as buildings occupied by the Production Depart- 
ment, and probably will be used by the latter -depart- 
ment at some future date, it serves admirably for its 
present use and provides ideal accommodations for engi- 
neering work. 
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A Substitute for Cross-Hatching 
By Morton ScHWwAM 


HAT lengthy and tedious process called “cross- 
hatching’”’ of sectional views on tracings can be 
shortened and made much less trying by substituting a 
shading done with the flattened lead of a soft pencil on 
the back of a tracing after 
erasing the glossy surface of 
the tracing cloth or paper. 
The shaded portion on the 
accompanying cut illustrates 
the effect produced. 
Blueprints from such trac- | 
ings show up very distinctly, j 














the cross-hatched section be- 
ing half way between blue 
and white, while the outline | 
of the drawing is a clear 
white, as usual. When 
changes are made on such 
tracings, as a rule the cross- 
hatching need not be erased, 
and therefore time is again 
saved over the ordinary 
method. As most drafting rooms take care of the vari- 
ous classes of material either by a note or by a bill of 
material, this type of cross-hatching is satisfactory for 
all cases. 























Effect of pencil shading 
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ABC or Terevision. By Raymond Francis Yates, 
Editor of Television. Two hundred ten pages, 
53x84 in. Published by the Norman W. Henley 
Publishing Company, 2 West 45th St., New York, 
N.Y. Price $3. 

OR the engineer or student who desires a practical 

and easily-read treatise on a new art that has 
promises of becoming a great industry, this book shou!d 
be useful. It takes up the fundamentals of television 
as they are applied at the present time in both transmit- 
ting and receiving, and the text is well illustrated with 
approximately a hundred line drawings and _ halftones. 

Beginning with a general description of television sys- 

tems the eleven chapters of the book take up separately 

such subjects as photoelectric cells, amplifying device, 
the neon lamp, selenium cells, and scanning devices. 

It is, in fact, a compilation of what has been so far 

accomplished towards making television instruments 

practical. 
*f 


A.S.T.M. Tentative STANDARDS, 1929. Nine hundred 
one, 6x9 pages. Cloth or paper covers. Indexed. 
Published by the American Society for Testing 
Materials, 1315 Spruce St., Philadelphia, Pa. Price 
$8 in cloth, and $7 in paper. 


EARLY two hundred tentative standards for 

material specification and methods of testing are 
included in this annual volume of the Society. The 
tentative standards are printed in this manner, not only 
for current use, but also with the idea of eliciting criti- 
cism so that the committee may take due action before 
final adoption of the standards by the Society. The 
standards and tentative standards of the A.S.T.M. are 
generally recognized as authoritative in the engineering 
fields. The present standards include 24 on ferrous 
metals, 10 on non-ferrous metals, and others on a wide 
variety of miscellaneous materials. The specifications 
on testing and sampling of materials also include illustra- 
tions and diagrams of the apparatus used. 


* 


REPORT OF THE NATIONAL ScREW THREAD ComMIs- 
SION—REvIseD 1928. Bureau of Standards, Department 
of Commerce, Washington, D. C. The present report is 
considerably enlarged over the previous editions and 
represents the latest findings of the commission. It in- 
cludes the current standards of screw threads and nuts 
and has a large section on gages that shows practices 
suggested by the commission and adopted by many plants 
in industry. The report gives the history of the work 
from its inception, and traces the growth of the present 
standards. The volume forms an excellent treatise on 
screw threads, the way in which they are measured and 
the tolerances required to secure thread fits of various 
kinds. It should be in the hands of all metal manufac- 
turing plants as a reference, and can be obtained from 
the Superintendent of Documents, Government Printing 
Office, Washington, D. C., for 50 cents. It contains 261 
9x6-in. pages. 
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ALUMINUM 
SCREENS 


Designs for Severe Service 


By E. P. BaLcH 


Managing Director, Orange Screen Company 


ODERN trends in the design of metal hard- 
M ware and other exposed metal parts of build- 

ings and building equipment call for a product 
relatively free from corrosion as well as one that 
harmonizes with the building itself. Evidence of this 
fact is the demand for window screens that will give 
many years of service without expensive maintenance 
charges. This demand comes from builders of mod- 
erately priced homes as well as from those who con- 
struct or own mansions. It extends also to up-to-date 
office and commercial establishments and to factory 
buildings, especially those in which foodstuffs, drugs, 
surgical supplies and similar commodities are manu- 
factured. Under these circumstances it is natural that 
the designers of such metal products should consider 
the availability of aluminum in various forms. 

Extensive research on the part of the Orange Screen 
Company, for many years a manufacturer of wood and 
metal frame screens, indicated the possibility of devel- 
oping a new type of screen frame that would keep pace 
with the advance in architectural design. Market re- 
search disclosed numerous promising sales outlets, 
assuring commercial success for the proposed new 
design. Therefore, the plans were put into effect and 
the company began the production of the aluminum 
frame screens, whose design and construction are de- 
scribed in the present article. 

The material selected for the manufacture of the 
screen frames is an aluminum alloy developed for the 
exclusive use of the company by the Aluminum Com- 
pany of America and furnished in special extruded 
shapes. It is non-ferrous in composition, light, of high 
tensile strength, high elastic limit and providing high 
rigidity. Aluminum does not rust, and does not corrode 
or oxidize to any extent. It forms no colored salts and 
therefore will not discolor nor stain draperies or other 
materials with which it may come into contact. The 
material used for the screen frames is of a close- 
grained structure with a naturally smooth finish that 















Fig. 1—Shapes fer 
sliding screen frames 


Extruded aluminum shapes of special 
cross-sections are cut and welded to 


A bar-lock device 


retains the bronze wire mesh 


form the frames. 


permits engaging parts to slide freely. The surface 
also readily takes lacquer, enamel or any other finish 
desired. 

The strength of the alloy and the special shapes into 
which it is extruded, to give rigidity, enable it to be 
made into frames with only a small visible area. The 
frames are therefore not only less conspicuous when in- 
stalled, but also weigh little if any more than frames 
of wood, and only one-third as much as frames of other 
kinds of metals. For service qualities, the aluminum 
frame has advantages over wood in that it will not 
swell, shrink nor warp.. Welded corners form strong, 
rigid joints possessing definite advantages over the 
riveted or reinforced corners necessary when ordinary 
tubular sheet metal is used for screen frames. Corner 
braces are unnecessary and therefore the screen frames 
are less conspicuous. Anaconda copper bronze, monel, 
or aluminum wire mesh is used for the screen itself and 
has long life, but if it should become damaged through 
accident, it can be easily replaced due to the special type 
of construction provided for holding the wire in position 
in the frames. 

The metal arrives at the plant in long bars of special 
cross-section, as shown in the various accompanying 
diagrams. Certain of the runners on which the screens 
operate are likewise extruded shapes, while others are 
pressed from sheet aluminum. The hardware, with the 
exception of springs and screws, is stamped or die- 
formed. 

Screens are specially designed to match any style of 
building and any type of architecture. They are built 
in several different types, stationary, pivot-hinged at 
top or sides, double-frame vertical-sliding, double or 
triple horizontal-sliding, and in various combinations of 
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these types. The shapes of extruded metal shown in the 
accompanying diagram were designed to meet the needs 
of the various types. 

For sliding frames an extruded section shown in Fig. 
1 is used. This section is approximately 1 in. wide 
and 7% in. thick. The slide groove is approximately 7% 
in. deep and 4; in. wide. The groove for the retaining 
lock is approximately } in. deep and 4 in. wide. The 
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The locks 
are aluminum die-formed handles with steel locking-pins 
which will lock automatically when the screen is in a closed 
position 


Fig. 2—The hinge end is of a special section. 


locking piece runs the full length of the screen frame 
on all sides and holds the mesh in place by friction. 
The wire is stretched over the screen frame, cut to size, 
and easily and quickly fastened in place by driving 
down the locking device into the groove formed to hold 
it. When it is necessary to replace the wire mesh, the 
locking pieces are driven out by means of a small pin 
or a wire nail driven through a small opening in the 
solid side of the screen-frame back of the locking 
device. 

This method of replacing the screen cloth has many 
apparent advantages. The problem of stretching the 
screen cloth is greatly simplified, and the frame of the 
screen cannot be marred or damaged in any way, as when 
the cloth is fastened with tacks and beading is nailed on 
to hide the edge of the screen cloth. 

This type of screen operates on runners. The run- 
ners are made from sheet material. The screen is made 
for vertical sliding in connection with metal-sash win- 
dows and for horizontal sliding in double or triple 
units, for casement windows. 

Invisible, rustless springs are used on sliding screens 
to hold them in position when raised on the runners. 
Lifting handles are screwed to the screen frame for 
convenience in operating them. 

Full-length, non-sliding screens are used for many 
types of windows, outside with double-hung windows 
and inside with out-opening casement windows. Many 
of these screens are made to swing in or out, as the 
case may be, along the top or on one side as a hinge. 
For this purpose the hinge edge is formed of a special 
section shown in Figs. 2 and 3. This shape is extruded 
with all surfaces flat, as in the sliding type frame, but 
the back edges, that operate on the runner in this latter 
type, are bent inward to semi-circular form after 
extrusion. 

For casement windows the screens are designed with 
built-in aluminum-pivot hinges, with angle keepers at top 


and bottom. The bottom pivot is operated by a lever 
on the stile to permit easily installation and removal. 
The catch is supplied on one stile. The three sections 
of the screen frame other than the pivot side are made 
from extruded metal of the shape shown in Fig. 4. 
This shape is extruded in*the same manner as the shape 
for the sliding screen, except that one leg of what would 
be the runner is extra wide. The projecting portion of 
this leg is then bent up to inclose the opening and 
present a solid appearance. This hollow type of con- 
struction saves considerable metal and also greatly 
lightens the weight of the screens. 

Locks are made as shown in the diagram, and consist 
of aluminum die-formed handles, on which a steel 
locking-pin-end is screwed, with a spring bearing 
against this pin and against a part of tke screen frame 
so that it will lock automatically when the screen is in 
the closed position. 

For screens to pivot at the top the design shown in 
Fig. 3 is adopted. The mounting for inward-opening 
screens is sketched at the left and that for outward- 
opening screens 
at the _ right. 
Locks shown at 
the bottom of 
each section 
retain the 
screens in place 
when closed. 

A special de- 
sign sometimes 
adopted for slid- — 
ing screens 1s Wp 
sketched in Fig. \\ 
5. The screen \ 
frame is built up 
of sections of 
extruded alumi- 
num similar to 
those already de- 










td 


SIT) 






is) 






UY, 















YS 
Sy 


MXAA 





Wa 





Z 
7 
4 
4 
4 


i 
NS 
ZZ. 






D 
| | 














W 


A) 


Sf 
hdd. 











Fig. 3—This sketch shows an arrange- 
ment for swinging screens, the top an 


scribed. The inward-opening and the bottom an out- 
runners are ex- ward-opening section 
truded to the 


particular shapes shown in the drawing. Screens 60 in. 
high and over are designed with one or more horizontal 
braces. Screens 50 in. wide and over are designed with 
one or more vertical braces. 

In the manufacture of the screens, bars of the correct 
shape are mitered off in a metal-cutting saw to the right 


length to form the sides, tops and bottoms of the screens 
to be made. 


Each corner 
joint is formed 
by holding the 
two parts to- 
gether in a spe- 
cial fixture and 
welding them by 
means of an 
oxyacetylene 
blow-pipe. When 
the four sides of 
the screen frame 
have been as- 
sembled they 
must come with- 
in a tolerance of 








Fig. 4—The closed-edge, 
tangular-shaped section is formed by 
bending in one of the edges, after ex- 


rec- 


trusion. The design of the lock-bar 
for the screen mesh is shown here 
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plus or minus gy in. in each direction. The groove or 
runner section of sliding screens is cleaned out at the 
welded joints by passing them over a special milling 
cutter. The joints on the outside of the screen frame 
are smoothed by means of a grinding wheel. After this 
operation the frames are buffed all over on a wire 
buffing wheel. 

For frames to be left in the natural aluminum finish 
this operation completes the preparatory work. Screens 
which are to be finished in 
color are spray - painted. 
They can be enameled in 
any flat color or can be 
grained to match any color 
of interior furnishing, 
where the screens are to be 
used for inside service. 
Assembly consists of fast- 
ening the wire mesh in 
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Fig. 5—Extruded aluminum 
shapes are in some cases used 
as runners, although the 
usual type consists of spe- 
cially formed sheet aluminum 








place along one edge by 
driving home the locking 
device, cutting the mesh to 
size along the other edges, 
and finaly fastening it in 
position by driving down 
the remaining locking 
pieces. Where spring 
catches are required on 
screens, these are mounted 
before the spray-painting is done. 

Although window screens are not subjected to heavy 
strains they should be sturdy in construction so that, 
they will not get out of alignment in operation nor when 
handled during removal. Aluminum screens have been 
given extensive tests to develop designs that would prove 
rigid and strong. In one case a frame 3x5 ft. was fast- 
ened to the wall along one of its 3-ft. edges and five 
common bricks were suspended at the extreme end. 
While the load was applied the frame sprung out of 
normal only slightly, squaring back fully to its rectangu- 
lar shape after the bricks were removed. To test the 
welded joints, a frame was suspended from one corner 
and a 200-lb. man grasped the two long sides and hung 
on them for several minutes. The sides were slightly 
bent but the welded corners were unaffected and held 
their alignment. 





ae: 
Z 
com 44 
N wR 





—————— = =S= S==> ==> 


Wanted: 


An Obsolescence Insurance Company! 


In the forthcoming number of “American 
Machinist,” Gorton James draws a sharp 
line between obsolescence and depreciation, 
and proposes insurance to protect industry 
against the perils of equipment obsoles- 
cence. From his wide experience he draws 
and develops uncommon, yet eminently 
practical, conclusions. 


Executive Routine of a Modern Drafting 
Room—Discussion 
By J. A. Porrer 


Chief Draftsman, Singer Manufacturing Company 


HE article in the Product Engineering number of 

the American Machinist, Vol. 71, page 616, by Lloyd 
Y. Squibb, is of particular interest in that it combines 
new and old methods for the drafting-room system. 
While it is essential that a chief draftsman have knowl- 
edge of business routine, it is also advisable that this 
part of his duty be assigned to a first-class clerk. 

A drafting room head must be capable of spotting and 
eliminating all unnecessary routines, yet must be able 
to systematize, deputize, and supervise. 

The practice of a chief draftsman remaining in the 
background is a mistaken method adopted prior to the 
World War, possibly as an aid to discipline or as a shield 
to keep him from becoming involved in details. This 
seclusion gives a false impression, and is mistaken for 
what may be termed “high hattedness.”” The modern 
chief cares less about formalities, conventions, and titles, 
and is more interested in meeting schedules. 

The manner in which a chief draftsman handles his 
department will have a direct bearing upon the men 
under him. The old practice has been proved disadvan- 
tageous in two ways. First, it makes the draftsmen feel 
uneasy about consulting him with a known mistake, and 
they often attempt to cover up in hopes that errors will 
not be discovered. If the chief were more easily 
approached, proper measures could be taken to rectify 
the error at once by stopping a production run, at tool- 
making or at any other point of best advantage. Second, 
it creates an atmosphere entirely foreign to the rest of 
the plant, resulting in antagonism between draftsmen and 
shop hands. 

The chief draftsman should consider a design not only 
from the drafting room standpoint, but from manufac- 
turing requirements. First, he must ask if the mech- 
anism designed will work as intended, whether it meets 
sales demand within a reasonable sales figure, and 
whether it is up to the standard of the factory in quality. 
After this he must consider strength of materials, wear- 
ing qualities, ease of assembly, if parts that are subject 
to wear are located so that they can be replaced without 
disassembly of the machine, if details are adaptable for 
tooling up without unnecessary operations, and if the 


-factory is equipped to produce the parts. He should keep 


in mind parts which will need special equipment if the 
machine is to be manufactured in large quantities, see 
that the machine is timed correctly, not over- or under- 
powered, that oiling arrangements are provided, and the 
many other items that appear in looking over the design. 

The modern chief’s duty is far from being fulfilled 
when the blueprints leave his department. He should 
be concerned about parts coming through the jigs and 
fixtures correctly from the first production run, in the 
proper sequence of assembly, and in the final running in 
and tryout of the first machine. A design may be said 
never to be complete until it has been proved. 

The balance of Mr. Squibb’s routine is well worked 
out, with the possible exception of several men starting 
on the different operations for tool design on one part 
at the same time. While this can be resorted to in case 
of emergency, it is not practical under all conditions. 
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HE ENGINEERING 








The scene is a big contract production shop, con- 
solidated alro with an iron foundry and a non- 
ferrous metal plant. It controls, also, a smaller 
shop that makes a specialty of contract production 
for the chain stores and mail-order houses. Con- 


ferences of the engineering and affected production 
executives with the chief engineer have grown into 
what the plant calls “The Engineering Council,” 
which meets in a “council room” in the engineering 
department. Foremen are called in, and others drop 





Developing New Products 





we OW is the design of that new washing 
id machine coming along, Art?’ asked 
General Manager Howard Hedley, as 

he opened the weekly engineering confab. 

“Not very fast,” answered Arthur Levering, 
the Chief Engineer. ‘We're working too much in 
the dark. It takes too long to get the information 
we need. Ever since our last meeting I’ve been 
thinking about our procedure in developing and 
marketing new products, and it seems to me to be 
fundamentally wrong.”’ 

“Well now, Art,” said the G.M., “I figured 
you've been storing up a lot of powder to blow off. 
Let’s have it.” 

“The trouble with us, when we’re getting out 
something new, is that everybody has a finger in it. 
Too many cooks and nobody held responsible for 
spoiling the broth. The engineering department 
doesn’t get the right dope from the sales depart- 
ment and the sales department doesn’t understand 
the limitations of the product. Service depart- 


ment reports do not give the engineering depart-’ 


ment the information it needs. We all work like 
Trojans without getting anywhere because every- 
body’s job is nobody’s job.” 

“That sounds true enough, Art, but how’re we 
going to get around it?” asked Superintendent 
George Overman, “Hire a Czar?” 





‘Not quite that bad, George, but make one man 
responsible for the whole job. What we really 
need is a development department, but if we can’t 
afford that we can at least get a good development 
engineer, give him authority enough to get results, 
and hold him responsible for turning out a good 
job, all the way from putting the design on paper 
right through to the finished product.” 

“Yes, an’ let him dabble all ’round the plant, I 
suppose, botherin’ everybody to get out experi- 
mental stuff. Don’t sound so good to me,” 
grumbled the Super. 

“What I'd like to know is this, Art,” spoke up 
Henry Howe, Methods Engineer, “To whom 
would you have this man be responsible, and how 
much authority would you give him?” 

“Would you hire a specialist for each’new prod- 
uct, or try to get one good all-around man for all 
jobs?” asked Fred Wright, the Service Engineer. 

“And what would be his relation to the sales 
department?” queried Sales Manager Ray 
Sellers. 

“Not so fast, boys,” put in the G.M. “Strikes 
me, Art has an idea worth thinking about. The 
question is, would such a plan be workable? 
Weigh the pros and cons in your minds for a few 
days and then we'll try to reach a decision. That’s 
enough for the present.” 





Is it practical to have one department, or man, follow through com- 


pletely the development of a new product? 
to the questions raised in this conference? 


What are the answers 
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COUNCIL 








in. The problems are not solved for the readers, 
but some of the opposing opinions are brought out. 
Engineers and designers are invited to discuss the 
problem, or to present new problems for discussion. 
Acceptable letters are paid for at regular rates. 





ISCUSSION OF 
COUNCIL TOPICS 


When Sales Take a Slump 


HE average mechanical product, especially if it is 

complex, has as little chance of continued success, 
when placed in the hands of the final consumer without 
an organized follow-up by the engineering staff, as a 
ship without a compass. The maintenance of a careful 
and continuous contact with the market to determine how 
the product performs in the hands of users and in com- 
parison with competing products is an absolute essential 
te success. 

An analysis of data pertaining to field satisfaction and 
results is equal in importance to the original conception 
of the idea and the engineering which follows. The 
“sufficient-unto-one’s-self” attitude always has resulted 
in a decreased measure of success, if not absolute failure. 
Success depends largely upon thorough study of the 
problem from the standpoint of results in the field, even 
though this information may be unconsciously obtained. 

It is possible to develop and produce apparatus to ac- 
complish predetermined results, but who can anticipate 
how it will be adapted to the purposes for which it is in- 
tended and what the user will do to it once it leaves the 
factory? 

Casual reports, or even more or less systematized ones, 
from the distributing sources are often misleading, not 
necessarily because of absence of interest, but through 
lack of understanding. For this reason such data should 
be checked by direct contact between engineers and users. 

Designers ought to consider also the normal psy- 
chology, or reactions, of those who will use a mechanism 
to be placed in the hands of the inexperienced general 
public. They should try to design the machine so that it 
operates in a.natural and obvious way. Even assuming 
that the product is “mechanically perfect,” the psycholog- 
ical element can be understood only by exact knowledge 
of results secured in service, and this information can be 
collected to best advantage only by actual field contacts. 

If a ship’s master depended upon a compass with a 
considerable time lag of varying and unknown duration, 
satisfactory navigation would be hopeless. A prompt 
and accurate knowledge of the_performance of a product 
in normal service is as necessary as a good compass, and 
this knowledge shoud be gained by frequent personal 


contact between user and engineer. Without such a 

“compass,” the product is likely to find itself “on the 
rocks” soon after it is launched. 

—Georce W. DunnaM, I ice-President, 

The Whirldry Corporation. 


*k 
Who Should Design Patterns? 


N MY experience extending over 30 years in England 

and America, I have found that the foundry-man can 
be of much more assistance in the design of a casting 
than the pattern-maker. There are instances when the 
pattern-maker should be called upon for advice or assist- 
ance, but in complicated core work, in a decision regard- 
ing the best method of molding, casting, or in eliminating 
opportunities for strains and warpage in the casting, the 
foundry-man can give more correct information. 

It is to the interest of the pattern shop to make a 
pattern as cheaply as possible. Therefore, large radii 
are cut down so that a standard fillet may be used, out- 
side rounded edges are made less round, and other 
changes made in the design to save pattern cost. If the 
advice of the pattern-maker is taken exclusively in pat- 
tern design, the castings will exhibit little engineering 
ability and will cost more to complete than they would 
had the foundry-man been allowed to present his side. 

The foundry-man knows how to combine heavy and 
light sections without straining the piece, he knows how 
to allow for draft where it is required, and he also 
knows when a hole may be cored and when it must be 
cast solid and machined later. Why not allow him to 
assist the designer in producing a pattern design that 
will give satisfactory castings? 

—JouHN A. Masek, Engineering Specialist, Milwaukee. 


fp DESIGN castings intelligently, a designer must 
understand the materials with which the pattern- 
maker and molder must work. Fundamentally, lumber 
is used in making the first pattern, either for check 
castings or for making castings from which metal pat- 
terns are to be made. Pattern lumber is manufactured 
in certain standard thicknesses and widths, and it is this 
material from which the patternmaker must make what 
the designer depicts. Care in making the design drawing 
can be made to save time and material in working from 
the rough. Multipart flasks make more work for the 
molder. This adds to casting cost and sometimes creates 
excessive losses: compared with usable castings made. 

If it is possible, a designer should make and keep 
agreeable contacts with patternmaker and molder, and 
should also keep the machinist and assembler in mind. 
Only in this way can designs be produced that will not 
waste materials and labor in construction. The designer 
who works for an institution which supports neither 
pattern shop nor foundry has less opportunity for col- 
laboration with these departments, and hence is somewhat 
restricted unless he has built up an acquaintance which 
will give him a “crony” in a jobbing shop or foundry 
who will discuss his ideas with him. These men can help 
in design if he will reduce the design to its simplest 
practical form and then take it to them for their 
suggestions. Finally, it is a wise designer who concedes 
the patternmaker more knowledge of the details of core- 
box design and construction than he himself possesses. 

—Frep S. Beacu, Chief Draftsman, 
Northwestern Electric Company. 
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1,725,178. Lubricant nipple 
with spring-<closed valve 
WN 
1,726,259. Tappet, with stem adapted 
for rotation by on oil stream 























1,726.206. Electrical beating element for warming crankcase oil 
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1,726,072. Window ventilator, adjustable to fit glass slot 
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Ii—Railway 
Parts and 


Equipment 

















1,727,715—Railway truck with brake hanger 
brackets overhanging the belster 


























1,727,640—Rail clamp and tie plate with dovetail pertions 
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1,727, 163—Retarder for rolling stock operated by electromagnet 1,727, 835—Safety brake-beam support with novel anchoring mesas 
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—— 1,726,925—Fastening for rail beads having tapered terminals 





1,727,126—Flexible joint with split bevel-ended gasket 1,726,180—Forged journal bearing wedge with flat vertical sides 


United States patent number is « part ef cach caption 
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| by 
Centralized Control 








of 


PEDALS operate the controls for governing all 

the movements of this trolley car. The arrange- 
ment of the controls is shown in the picture on 
the right. When operating the car, power is ap- 
plied by pressing the ball of the left foot on the 
“controller pedals” or accelerator, as in operating 
an automobile. The right foot operates a “brake 
pedal.” The emergency brake may be applied 
by raising the heel of the left foot. 

These new trolley car controls have resulted in 
quicker loading, more rapid acceleration, and in- 
creased braking. This means more speed, safety, 
and comfort for the passengers. These cars are elec- 
trically equipped by the General Electric Company. 
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THE PHOTO-ELECTRIC CELL 


A 


Mechanical 
Selective 


Device 


SSENTIAL elements of all 
9 light-sensitive systems are 
basically similar. They con- 
sist of the optical system, the light- 
sensitive device, the amplifier sys- 
tem and its associated power supply, 
and the output device, such as con- 
trol relay or recording instrument. 
The optical system has for its 
function the control and direction 
of the light source which is to actu- 
ate the light-sensitive device. The 
light-sensitive device is usually the 
photo-electric cell which experiences 
a change of resistance according to 
the intensity of the light impressed 
upon it. 

Several types of photo-electric 
cells having widely divergent op- 
erating characteristics are standard- 
ized, and their proper selection for 
a particular task requires the serv- 
ices of experienced engineers. The 
voltage applied to the cell, when 
great accuracy of response is re- 
quired, as in experimental television 
work, is secured from batteries; 
otherwise a power supply similar to 
that used with radio receivers is 
generally employed. 

The potassium or caesium type 
photo-electric cell is a glass tube or bulb, evacuated or 
containing certain gas at a definite pressure. Inside the 
bulb are located the anode and cathode terminals of an 
electric circuit, the cathode being of potassium, cesium, 
or some other metal of the alkali group. The current 
flow in the circuit will vary with the the intensity of the 
light projected into the cell. A vacuum tube amplifier 
is required to build up the tiny current impulses to a 
magnitude sufficient to operate a recording instrument, 
control relay, or warning device. 

A less delicate and fragile device than the potassium 
photo-electric cell has been developed and can be pro- 
duced at a considerably lower cost than the better known 





Some automatic operations 
formerly considered impos- 
sible are now performed 
through the medium of the 
photo-electric cell. This ar- 
ticle describes briefly the 
essentials of light-sensitive 
systems and photo-electric 
cells, and illustrates the ap- 
plication of such devices 


for mechanical control 


By Epoar H. Ferx 


Radio Consultant, 
- National Electrical Manufacturers 


Association 


vacuum type. This is a liquid cell, 
known as the Wein cell. It depends 
upon a conduction through an elec- 
trolyte, the resistance of which is 
responsive to light changes. 

The chemical, light-sensitive cell 
gives an output considerably larger 
than that of the photo-electric cell ; 
in fact, sufficient to operate a mag- 
netic relay without the intermedia- 
tion of amplifiers. This represents 
an economy in first cost and in sub- 
sequent maintenance. It is believed 
that this cell has a lag in its action 
which may preclude its use in tele- 
vision and sound pictures, but its 
low cost suits it particularly to such 
operations as burglar alarm devices 
and measurements which do not 
have to be made more rapidly than 
one in a hundredth of a second. 
The Weston Electrical Instrument 
Company is experimenting with this 
type of cell for photometric meas- 
uring purposes. Because of its 
sturdiness, this cell may find appli- 
cation in places where the more 
delicate photo-electric cell could not 
be successfully mounted. 

Manufacturers of photo-electric 
cells are prepared to co-operate with 
investigators, and the experimentally inclined are warned 
that some skill and experience is required to adapt light- 
sensitive devices to a particular problem. It is advisable 
in most cases to secure expert consulting assistance in 
designing a device for the performance of any particular 
operation. 

The photo-electric cell is sufficiently sensitive to re- 
spond to minute variations of light intensity at a rate of 
thousands of impulses per second. In experimental 
television, 50,000 light variations per second are accu- 
rately followed, and measurements indicate that satis- 
factory response to light changes as frequent as a million 
per second, is not beyond the capabilities of the photo- 
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electric cell. 

Photo - electric 
cells can be uti- 
lized to control 
any electrical 
operation. For 
talking motion 
pictures, their 
output is con- 
verted into 
sound waves; 
for transmission 
of photographs 
over wire lines 
and radio, their 
output is used to 
generate fluctu- 
ating currents 
which, in turn, 
control a light 
source at the 
receiving end, 
directed upon 
sensitive photo- 
graphic paper. 
In some cities 
the street lights 
are automatically turned on when night falls or unusual 
darkness occurs. They are then shut off at surise by 
the amplification of an impulse generated by a photo- 
electric cell as a result of the first light of the dawn 
falling upon it. It would be quite practical to switch in 
and cut out the generators at an electric light plant auto- 
matically. When an oncoming thunderstorm obscures 
daylight, extra generators would be automatically 
switched in progressively, until the equivalent of night 
conditions utilizes the full capacity of the plant. 

Several large plants use photo-electric devices to turn 
on the illumination system when less than the minimum 
amount of daylight required for efficient operation is 
available. This is a great aid in maintaining efficiency, 
‘ particularly where intricate operations are performed. 
It is an economy as well, because the lights are auto- 
matically switched off the instant that the natural illumi- 
nation is sufficient. 

A broad field for the application of the photo-electric 
cell in industry is in making color discriminations. In 
most cigar factories, operators are employed to pick out 
cigars having the same shade of wrapper, but photo- 
electric cells and associated devices perform this task 
infallibly, rapidly, and at low cost. A commercial type 
of cigar sorter automatically sorts cigars into eight 
classifications according to the shade of the wrapper. 
The cigars, moving on a belt, pass through a beam of 
light which is reflected from the cigar wrapper with an 
intensity depending upon the shade of color of the 
wrapper. This reflected beam goes into a photo-electric 
cell, causing an impulse of current corresponding to the 
intensity of the reflected beam, in this way selectively 
controlling the electrically operated sorting mechanism. 

A photo-electric cell is not limited to crude operations. 
It can be used to make much finer discriminations than 
an untrained eye can make. In talking motion picture 
work, the intensity of the current output of a photo- 
electric cell may fluctuate as frequently as six to eight 
thousand times per second, in responding to even ex- 
tremely slight changes in the intensity of the beam of 


belt under a beam of light. 





This Westinghouse light-sensitive unit sorts yeast cakes. 


Those with labels pass on through; those 
without are kicked into the box 


light falling 
upon the cell. 
T hese current 
fluctuations 
manifest them- 
selves aS varia- 
tions in volume 
and as accurate 
reproductions of 
tones. It is not 
the purpose of 
this article to do 
more than indi- 
cate the extra- 
ordinary capa- 
bilities of the 
p hot o- electric 
cell. Briefly, it 
is capable of 
extremely rapid 
response in the 


order of hun- 
dreds of thou- 
They pass on a moving sands, if not 


millions, of im- 
pulses per sec- 
ond ; it possesses 
sensitivity enough to measure the light of distant stars; 
its accuracy of response is sufficient to reproduce the 
highly complex music of the largest symphony orches- 
tras. Obviously, it has a great number of uses. 

In commercial form, the photo-electric cell is obtain- 
able as a separate unit. It usually must be used in con- 
nection with vacuum tube amplifiers to build up a current 
sufficient for the performance of the operation assigned 
to it. The Westinghouse Electric & Manufacturing 
Company states that standard commercial units, consist- 
ing of photo-electric cell and mounting, power supply 
developing suitable voltages from standard line supply, 
and Knowles relay, which in turn controls a telephone 
relay capable of controlling one ampére, are sold for 
about $200. The Knowles relay is a vacuum tube device 
which controls a current a million times as large as that 
actuating it. It is sufficiently sensitive to work from the 
output of a photo-electric cell and to control a relatively 
large magnetic relay. This combination is, however, 
merely an “on-off” proposition functioning when a cer- 
tain desired light intensity is reached. 

When the photo-electric cell is used in conjunction 
with a vacuum tube amplifier, light intensity variations 
may be recorded throughout a desired range. Complete 
units consisting of cell, vacuum tube amplifier, and line 
power supply devices, are available commercially for 
about $350. 

With this basic unit as a foundation, an automatic 
smoke recorder has been developed to make a continuous 
graphic record of smoke density. When the smoke 
intensity reaches the allowable maximum, an alarm bell 
sounds, serving as a signal that much of the heat value 
of the coal used is going up the chimney. The cost of 
this device is about $750. 

A rather startling demonstration of the efficiency of 
the photo-electric cell as an automatic detector and ex- 
tinguisher of fires has been given by H. B. Stevens, a 
Westinghouse engineer, before several scientific bodies. 
A lighted match is thrown into a tank of gasoline and 
kerosene on the lecture platform. The first cloud of 
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smoke from the tank instantly operates the “photo-elec- 
tric smoke detector” ; this, in turn, automatically releases 
carbon dioxide from a cylinder and thus extinguishes 
the fire before the audience realizes what has happened. 

Other devices which have passed beyond the labora- 
tory stage are: Protective devices for oil and gas burners 
which cut off the fuel supply the instant that the pilot 
light is extinguished; automatic counters which record 
the number of people passing a given point; and burglar 
alarms which operate when a bank teller throws up his 
hands, thus intercepting a beam of light directed on a 
photo-electric cell. Work is being completed on a de- 
vice which counts cans passing on a moving belt at the 
rate of half a hundred a minute. Unlike mechanical 
devices for the same purpose, this device is not subject 
to exaggerated count when there is an unusual gap in 
the parade of cans. 

The applications which have so far been described are 
elementary in character, but they serve to illustrate the 
diversity of uses already originated. They do not, how- 
ever, emphasize the precise operations which can be per- 
formed by light-sensitive devices. Falling more nearly 
in this category is a device being used to inspect highly 
finished metal sheets for surface imperfections. The 
metal sheets are placed upon a belt moving at a high 
rate of speed, and are passed before a beam of light 
which is reflected from the metal sheets into a row of 
photo-electric cells, so that every part of the lateral sec- 
tion contributes to the reflection. If there is any imper- 
fection, such as a dull spot, crack, or seam in the metal, 
less than the standard amount of light is reflected to 
the photo-electric cells, thus actuating a signal. The 
electrical inspection is not only more rapid than the 
visual examination which it displaces, but it is not de- 
pendent upon the attentiveness of inspectors who neces- 
sarily become fatigued and careless after hours of a 
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Smoke rising from the fire in the center, intercepts a beam of light, thus affecting 
the photo-electric cell on the left, which causes the carbon dioxide in 
the cylinder to play upon the fire, extinguishing it 


highly monotonous operation requiring close attention. 

Measuring length or depth of opaque objects can be 
accomplished by the use of two photo-electric cells, or 
merely by one, accordinng to the requirements of the 
particular case. If it is desired to measure accurately 
the diameter of shafting, an intense source of light is 
placed at a fixed distance from the shaft, and a light 
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The response of the caesium type photo-electric cell follows 
quite accurately the response of the eye, throughout 
the color spectrum 


beam is concentrated upon the circumference of the 
shaft. The shadow of the shaft is reflected to a photo- 
electric cell placed at a distance determined by the in- 
tensity of the light source and by the degree of accuracy 
desired in the measurement. A fulcrum effect is ob- 
tained, slight variations in shaft diameter causing con- 
siderable change in the position of the shadow. The 
longer the light beam, however, the less sharp is the 
shadow produced. At the critical point in the shadow 
is placed a photo-electric cell which receives a definite 
amount of light for an accurate shaft. If the diameter 
of the shaft, as it passes longitudinally before the light 
source, is too large at any point, less illumination reaches 
the photo-electric cell, causing a corresponding change 
of current flow. A small diameter at any point causes 
the opposite effects. 

The unreliability and non-uniform- 
ity of photo-electric cells has for 
some time stood in the way of their 
general application, but now that they 
are used in talking motion picture 
industry in large quantities, the prob- 
lems of production are rapidly being 
solved, and uniform cells are avail- 
able. This eliminates one of the most 
serious barriers to the more wide- 
spread utilization of this substitute 
for the human eye. 

The manufacturers of photo-elec- 
tric cells are displaying a_ helpful 
spirit of co-operation with those con- 
sidering the possible application of 
these cells to their problems. Among 
these manufacturers are the Western 
Electric Company, the General Elec- 
tric Company, the Westinghouse 
Electric & Manufacturing Company, 
and the Radiovision Corporation of 
New York. 

Although this summary is necessarily incomplete, the 
illustrations given are sufficiently diverse in character to 
indicate the broad scope of the possibilities of light- 
sensitive devices. By the application of ingenuity and 
patience, almost any specific judgment made by the eye 
can be performed with light-sensitive devices auto- 
matically, reliably, and at a high speed. 
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PLATINUM-GROUP METALS 


in Product Design 


metals, which at the present time ranges from about 

$45 to $225 per troy ounce, platinum, for example, 
being $65, the platinum metal alloys have a considerable 
use in commercial products other than the well-known 
application in jewelry. The platinum group consists of 
the metals platinum, iridium, osmium, palladium, rho- 
dium, and ruthenium, all of which are termed noble 
metals because of their almost absolute resistance to 
corrosion at ordinary temperatures and their remarkable 
resistance to single acids. It is chiefly because of this 
“ultimate corrosion resistance” that the platinum metals 
are employed for such articles as laboratory utensils, 
surgical instruments, electrical contact points, writing 
pen points, precision-type resistances, thermocouples, 


ST??? 
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Fig. 1—Solid platinum-iridium electrical contacts are 
usually specified for heavy-duty service such as in airplane 
and truck magnetos. The composite type, having a noble- 
metal disk welded to a base-metal shank, are only used for 
light-duty applications 


I: SPITE of the very high cost of the constituent 


and standard weights. They are also used for electro- 
plating special decorative hardware, and for this purpose 
have the advantage of wear resistance over the so-called 
“precious metals” gold and silver. 

Although grouped together for convenience because 
of their similar chemical properties and because of their 
occurrence together in nature, the metals and their alloys 
vary widely in physical properties. It is thus advan- 
tageous because of their high cost for the designer to 
seek expert advice in the selection of the right alloy for 
the particular job in hand. It is usual for the producers 
of the alloy metals to furnish service of this kind. All 
of the metals and alloys of the group are of whitish- 
gray color, the whiteness depending somewhat on the 
physical state of the material and on the smoothness of 
the surface. The whiteness is completely lacking in the 
bluish tinge of nickel or the purple of chromium, and 
because of this beauty of color the metals are apt to have 
a widely extended future use for plated coverings. The 
melting points are all very high, ranging from 2,822 deg. 
F. in palladium to 4,890 deg. F. in osmium, and the 
hardness varies from the 47 Brinell of annealed platinum 
to the 220 Brinell of annealed ruthenium, or to the even 
harder osmium. 


By Freperick E. CarTER 
Research Department, Baker & Company, Inc. 


Platinum is the basic constituent of most of the alloys 
of the group, the most widely used of which are the 
platinum-iridium alloys. Russia has been by far the 
most important producer of the platinum metals and 
indeed it still is, although large quantities are now ob-- 
tained from Colombia and South Africa, and as a by- 
product of the nickel industry in Canada. Less than 
7 tons of platinum are produced annually, but when it is 
considered that industrially the metal is used only in 
small units (laboratory ware, electrical contacts, etc.), 
this quantity covers a wide and important field. Iridium 
occurs naturally alloyed with osmium, and this “osmi- 
iridium” is an extremely hard alloy used for pen points. 

Platinum is extremely ductile and malleable. The 
metal as well as its alloys is easily worked at bright 
red heat and can also be worked cold by rolling, swaging, 
and drawing. Wire as fine as 0.0005 in. in diameter can 
be bare drawn, while by the Wollaston process wire 
0.00005 in. can be obtained. The metal is also easily 
spun so that intricate shapes can be made. Electric or 
gas welding can be done, which makes possible the use 
of platinum for points and tips of instruments. Solder- 
ing with silver and gold solders is also done on platinum 
and the alloys. 

The pure metal is too soft to use alone for ordinary 
purposes and, as is generally the case with metals, the 





The author of this article shows that 
a high-cost raw material may give the 
most economical service when the elim- 
ination of failure in operation is con- 
sidered. Typical examples are given 





alloys of members of the platinum group are ef more 
commercial importance than the metals themselves. The 
designer, therefore, has to deal only with alloys of the 
metals, which, as mentioned before, are chiefly platinum 
with iridium or one or more of the other metals as 
hardeners. Some of the platinum-iridium alloys have 
hardnesses as high as 400 Brinell and because of this 
fact, in addition to their absolute corrosion resistance, 
are invaluable for such articles as surgical instruments. 
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Ruthenium and osmium have a still greater hardening 
effect on platinum than does iridium. 

Palladium as well as platinum may be considered as 
the basic constituent of many important alloys. These 
are being used to a very considerable extent at the pres- 
ent time and owing to their low price and greater bulk 
will probably find ever increasing uses. 

A highly important use of the platinum alloys, outside 
of the chemical industry and the jewelry trades, is for 
electrical contacts and resistances. Platinum is called 
for in electrical contacts on equipment that must not fail 
in service, such as in the ignition systems in aeroplanes. 
The demand for magneto contact points is for a metal 
that will withstand severe repeated impact without flat- 
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Fig. 2—Screw-type contacts are often of use to the designer. 
The precious metal contact surfaces are of the same 
diameter as the root diameter of the screw. Exceptionally 
positive service demands the sparking points shown below. 
Contact surfaces are ground to suit 


tening or crystallizing. A perfect electrical contact must 
also be assured even after long operation in moist atmos- 
pheres which may contain acids in industrial centers, 
and the metal of the point must have a low vapor pres- 
sure to withstand repeated high temperature arcing of 
the rapid make and break. Also it must not form an 
oxide on the surface which would cause high electrical 
contact resistance. Only platinum and its alloys will 
meet these severe requirements, and contacts of these 
metals are used almost exclusively in magnetos. It has 
been found that the 80-per cent platinum, 20-per cent 
iridium alloy gives the best results. Palladium-silver 
alloys, particularly the 60-40 mixture, have also found 
use as contacts. These alloys are hard, non-tarnishing, 
and possess high melting points. Spark plugs with plati- 
num-tipped nickel electrodes have been used where 
automotive engines are run under severe conditions, par- 
ticularly high-compression engines, buses, and taxi-cabs. 

Both solid and composite types of electrical contacts 
of the noble metals are available as shown in Fig. 1. 
The composite type has a solid iridio-platinum disk 
welded to the face with base metal backing to give it 
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Fig. 3—Alloys of the plat- ii ‘; 
inum group may be ob- 
tained in scamless tubing 
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sufficient strength. Such contacts are not expensive 
when the service they render is considered, because the 
precious metal heads are small, ranging from 0.1 to 
0.375 in. in diameter and 0.006 to 0.062 in. thick. Sev- 
eral examples of another type of contact are shown in 
Fig. 2, these being screw contacts for magnetos, and 


lighting devices. The sparking points in Fig. 3 are 
suitable for heavy-duty service; they are of extreme 
hardness because of the special composition and of neces- 
sity must be ground to size. They may be soldered or 
welded to the terminal electrodes. 

Resistances employed in precision-type electrical in- 
struments are frequently made of platinum alloys, prin- 
cipally because of their non-tarnishability. This is 
especially true of resistances subjected to highly corro- 
sive atmospheres or high temperatures. Both wire and 
strip of very accurate dimensions are generally stocked. 

Research is rapidly developing cheaper alloys of the 
noble metals which are bound to have extensive use. 
Such alloys for instance, as platinum or palladium with 
copper, cobalt or nickel are available. The addition of 
copper to platinum increases the hardness materially and 
also the electrical resistance to a very remarkable extent, 
the 80-platinum, 20-copper alloy having a resistance of 
540 ohms per mil.ft. The effect of copper on palladium 
is somewhat less, the alloys remaining malleable and duc- 
tile and the electrical resistance being only about one- 
half of that of the corresponding platinum alloy. 

Considerable quantities of platinum with 5-per cent 
nickel are used as the heating filament in radio tubes. 
The resistance of the 5-per cent alloy is 140 ohms per 
mil.ft., and of the 10-per cent alloy, 180 ohms per mil.ft. 
The palladium-nickel alloys have a slightly less resistance 
and hardness. 

Platinum-cobalt alloys are similar to the platinum- 
nickel. alloys, but they have much higher electrical re- 
sistances. For example, the 10-per cent alloy has a 
resistance of 255 ohms per mil.ft. The alloys are work- 
able up to about 10-per cent cobalt. 

When the alloys containing only precious metals are 
examined, it is found that none have as high electrical 





It is typical 


Fig. 4—A platinum-tipped laboratory tweezer. 
of a wide variety of surgical and chemical instruments 
made with noble-metal tips for maximum corrosion re- 
sistance or non-tarnishing properties 


resistance as the platinum-copper alloys, and indeed only 
the platinum-iridium alloys have higher resistances than 
the platinum-cobalt and platinum-nickel alloys just 
mentioned. The platinum-iridium alloys are the most 
important at the present time for electrical contacts and 
resistances. With increasing percentages of iridium in 
the alloys, both the Brinell hardness and the resistance 
increase until a maximum is reached around 30-per cent 
iridum. Above 20 per cent, however, the ductility de- 
creases very rapidly so that annealing at a very high 
temperature, usually 1,200 deg. C., is required. At this 
temperature iridium is somewhat volatile and it is this 
volatility at high temperatures that prevents the use of 
the iridium-platinum alloys for thermocouples, since the 
electromotive force does not stay constant. 

Osmium has about two and one-half times the hard- 
ening effect of iridium on platinum and also increases 
the electrical resistance two and one-half times as 
quickly. It is very difficult to work an alloy of more 
than 10-per cent osmium because of the great hardness 
and lack of ductility. 

Alloys of platinum and ruthenium are somewhat simi- 
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lar to platinum-osmium alloys, the ruthenium having 
about the same hardening effect. Brinell hardness of 
the 10-per cent alloy is 210 and its electrical resistance is 
245 ohms per mil. ft. The limit of workability is about 
10 to 15-per cent ruthenium. The platinum alloys con- 
taining osmium and ruthenium ‘lose weight considerably 
on heating due to the volatilization of the added element. 

Palladium does not harden platinum to the same 
extent as do the other metals of the group and the whole 
series of alloys is easily workable. The alloy with 
maximum hardness is that containing 25-per cent 
palladium, the Brinell hardness being 175. The re- 
sistance of this particular alloy is 170 ohms per mil. foot. 

Platinum-rhodium alloys are workable up to 50 per 
cent of the latter, although only with difficulty in the 
higher percentages. Rhodium hardens platinum more 
than does palladium, but less than the other members of 
the group. A 10 per cent addition increases the hard- 
ness to 165 Brinell, and 50 per cent results in a Brinell 
of 323. Platinum-rhodium alloys have a lower rate 
of volatilization than platinum and do not crystallize 
readily. These properties lead to their use in laboratory 
utensils and in precious metal thermocouples. 

Rapid hardening is caused by the addition of silver to 
platinum. Alloys with excess silver, such as are used 
for electrical contacts, are hard but fairly ductile. The 
platinum, even in proportions of a few per cent, seems 
to reduce the rate of tarnishing of the silver. 

Besides the large employment of the platinum metals 
in electrical contacts and resistances, they are being called 
for as covering metals, being applied by the electro- 
plating process. At present there are excellent solutions 
on the market for this purpose, which give bright non- 
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tarnishing finishes. They are used for plating fine m- 
struments, automotive fittings, fancy hardware, and 
novelties, as well as jewelry, indeed wherever non- 
tarnishing properties are required. 

Of all the platinum metals, palladium is the one most 
used for plated articles. It has practically 100 per cent 
“throwing power,” making it suitable for plating difficult 
shapes having re-entrant angles. It also will plate evenly 
regardless of the contours of the work. Such articles 
as cigarette cases, interior hardware for automobiles, 
spectacle frames, and many others are now plated with 
the metal. Rhodium plating baths are also in use and are 
particularly brilliant because of the high reflecting power 
of rhodium. The cost of plating with palladium is only 
slightly higher than with gold because the volumes ob- 
tainable per unit cost are almost equal, since gold is 
nearly twice as heavy as palladium and costs about half 
as much. The material cost being approximately the 
same permits palladium to be used where its fine frosty 
white color makes more appeal to the purchaser. 

The working of the platinum group of alloys is a 
specialized art, so that the product designer requiring 
parts of special corrosion resistance, hardness, or other 
features given only by these alloys generally finds it 
most practical to consult the maker on his particular 
problem. This applies to such parts of chemical ma- 
chinery as the spinnerettes for the rayon industry and 
to electrodes, spray nozzles, filter cones, heating coils, 
and fine straining screens. The makers also supply a 
great variety of platinum-alloy sheets, wires, tubes, ex- 
amples of which are shown in Fig. 3, and rods which are 
employed in tipping and capping machine parts for 
special resistance purposes. 
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MODERNIZING THE CHECKING SQUAD 


By Peter HaGen 
Department of Engineering, 
Naval Aircraft Factory, Philadelphia 


HE belief that a checker’s judgment should dominate 

in design is a source of continuous contention in the 
drafting room. The executive personnel often consider 
the opinion of the checking squad as final, and thus have 
forced design changes which were not warranted in many 
cases. 

Every man, regardless of circumstances, has a certain 
number of fixed ideas regarding what constitutes an ef- 
ficient design. Consequently, when a design is released 
to the checking squad, the engineering and design ideas 
of the designer and the checker are brought into conflict. 
However, since the designer has no authority after his 
sketch is released to the checker, he often must make ex- 
tensive alterations or redraw the tracing entirely after 
the checked job is returned to him. Even though the 
designer believes he has a definite reason for a disagree- 
ment with the checker, the engineer in charge usually 
agrees with the checker without investigating the case 
thoroughly. 

Organization policies of this sort are a menace to the 
efficiency of any competent design group, since the de- 
signer invariably discards his own ideas and endeavors to 
adhere as closely as possible to the ideas of the checker 
in order to have a minimum number of changes. In con- 


sequence, the designer hesitates to use any originality, 
and no progress is made. 

One chief draftsman has reorganized his drafting 
force completely to overcome this tendency. The staff of 
checkers were assigned to the board under separate 
design-squad supervisors. Checking was done within the 
section in which a plan was evolved, where adequate in- 
formation regarding the design to be checked was avail- 
able. In each squad, a designer was assigned the task of 
checking divisional projects, and was relieved at the end 
of a bi-monthly period by one of the other designers. 
The result was that each man expanded his design ability 
while collaborating with his co-planner along their re- 
spective lines. By functioning harmoniously as planner 
and checker, their ideas converged more readily. 

Another factor to be considered is the elimination of 
the usual slack periods which occur in the checking di- 
vision while plans are being awaited. Under this system, 
the inter-squad checker can apply his time to actual pro- 
duction work while waiting for checking jobs. The pol- 
icy of checking within the squad should not be considered 
as a negligible factor by those entrusted with the welfare 
of the organization. With proper application, the re- 
sults cannot be other than beneficial. Also, each in- 
dividual designer will have an opportunity to express his 
views regarding designs in which he is interested, and 
will gain in experience through contact with the opinions 
of other designers. 
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Present Practice and Trends 


In Truck Design 


Increasing use of pneumatic tires and demands for higher speeds are 
requiring more powerful engines and many other changes 


gradually is tending toward that employed in pas- 
senger cars. The two-cylinder engine has disap- 
peared and in the last year or two, the six-cylinder type 
has been fitted to an ever increasing number of models. 
This is a result of the improvement in roads and the 
increased use of pneumatic tires. Both these factors 
have made possible material increases in speed, creating 
the necessity for more power. To provide this increase 
in power by enlarging the cylinder sizes introduces objec- 
tions which can be eliminated by increasing the number 
of cylinders used in the engine. 
The principal mechanical and 
operating troubles which exist 
are caused by the high engine 
speeds demanded. These mani- 
fest themselves in rapid wear 
of main and connecting rod 
bearings, burning of valves, ero- 
sion of valve seats, and wear of 
pistons and rings. Increasing 
the power and lowering the en- 
gine speed by using numerically 
lower gear ratios in the rear 
axle help to remedy materially 
this condition. Provision of 
force feed lubrication to all 
bearings with the use of filters 
to clean the oil has made definite 
improvement in bearing life. It 
also has been found that reduc- 
ing the stroke has tended to produce greater stiffness in 
crankshafts, which, together with stiffening the crankcase 
and using heavy studs and caps, has increased bearing life. 
Improved materials have been made available for 
valves, and the characteristics of valve springs have been 
investigated. The resulting improvements in design have 
eliminated jumping. The design of water passages in 
cylinder castings, particularly around the exhaust valves, 
also has been improved, resulting in better cooling. All 
of these things, together with the use of chromium and 
nickel in cylinder iron, promise to end valve troubles. 
Efforts to reduce wear of pistons and rings have not 
been successful. There are so many conflicting require- 
ments which have an effect upon wear that no one design 
has given entire satisfaction. There is still a decided 
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Condensed from a paper presented at the World Engineering 
Congress, Tekio, Japan, Nov. 7, 1929. 


This article, written by a 
past president of the S.A.E. 
and an_ engineer 
nently identified with truck 
development, gives an in- 
dication of what is to be 
expected in future truck 
Smaller 
better brakes both front and 
rear, and engines with more 
cylinders, are mentioned as 
among the changes being 
made in truck design 


By B. B. BACHMAN 


Vice-President of Engineering, Autocar Company 


difference of opinion regarding the relative merits of 
aluminum and cast iron as piston material, and piston 
rings of great variety in type, size, and arrangement are 
in use. The provision of adequate librication, means 
for maintaining uniform and fairly high operating tem- 
peratures, and the use of air filters and alloy iron cylin- 
ders are beneficial, but wear continues excessive. 

The improvement in uniformity of gasoline has made 
possible the raising of compression pres- 
sures. Compression ratios varying from 
4.5 to 5.1 are general. 

Most clutches are of the plate type. On 
light models, a single-plate design is used, 
and on heavy models, twin-plates are em- 
ployed. The plate type has superior provi- 
sions for the dissipation of heat, together 
with soft engagement and relative freedom 
from dragging. Molded asbestos material 
is the accepted type of friction facing. 

Change gears are in a transition period. 
Generally, the four-speed selective type is 
used on models up to 4,000 pounds capac- 
ity. Above this, there are models fitted 
with five- and seven-speed boxes, the latter 
requiring a second control lever. Some 
models are being fitted with an additional 
two-speed gear box in series with the main 
gearset. In some cases this is mounted 
ahead of the main gearset, and in others, back of it. 
All these are expedients to provide the possibility of 
reducing motor speeds while maintaining a high car speed 
and yet providing large reductions for emergency use. 

The bearings in gear boxes are all anti-friction, of 
ball or roller type, except the reverse idler. Designs in 
which these are also roller bearings now are appearing. 
This is particularly true of trucks used in road or building 
construction, where, because of space limitations, the 
vehicle must operate extensively in reverse. 

Materials for shafts are oil-hardened chrome-nickel 
steels, and for the gears, nickel or chrome-nickel case- 
hardened steels. Shafts on which gears slide generally 
are of the six-splined type. Grinding of gear teeth is 
done only to a limited extent. 

The rear axle is one unit which varies considerably on 
different models. For vehicles up to 3,000 pounds capac- 


promi- 


wheels, 
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ity, the single-reduction bevel gear and pinion generally 
are used. The housings are either of pressed steel or 
are castings of malleable iron or steel. The mounting of 
the gears is similar to the conventional passenger car 
axle. One model using hypoid gears has been offered 
during the past year. 

On heavier models, from 3,000 to 10,000 pounds capac- 
ity, the worm gear, internal gear, and double-reduction 
gear are used. The worm gear axle is simple and quiet 
in operation. The mechanical efficiency under normal 
conditions is satisfactory, and with the later developments 
in materials and production methods, it gives excellent 
results if properly designed and not excessively over- 
loaded. 

Internal-gear axles use a bevel gear and pinion for 
the primary reduction. The gear is attached to the 
differential, and, together with the pinion, is mounted in 
a housing from which drive shafts transmit power to 
pinions which either mesh direct or through idler pinions 
with internal gears attached to the wheels. This con- 
struction has been used extensively, but is passing out 
for various reasons. The most important, undoubtedly, 
is the tendency towards the use of pneumatic tires. With 
pneumatic tires, there is not sufficient room inside the 
wheel to provide for an internal gear of adequate size, 
in addition to the necessary housing and provision for 
brakes. 

Double-reduction axles employ a bevel pinion and gear 
as the primary reduction. The gear is mounted on the 
same shaft with a spur pinion which drives a spur gear 
mounted on the differential. All of these gears are car- 
ried on a common carrier plate which is mounted in the 
axle housing. The housing may be either cast or pressed 
steel, but generally is cast. 

This type is becoming more popular, for it is very 
efficient, providing excellent ground clearance. The 
gears are housed and protected against dirt and operate 
in a bath of lubricant. The performance and durability 
are good. Difficulty is experienced in obtaining satis- 
factory quietness with straight-tooth gears, but the use 
of spiral bevel gears improves this condition materially. 
One maker also used herringbone gears for the spur 
set with good results. 

On vehicles over 10,000 pounds capacity, the chain 
drive still remains popular, although a number is using 
the worm axle. The chain drive in this heavy duty 
service has much to recommend it, although it suffers 
from such shortcomings as excessive noise and difficulty 
in obtaining satisfactory lubrication. On the other hand, 
the worm axle has unsatisfactory ground clearance and 
does not stand abuse so well. 

Front axles follow conventional practice. The ten- 
dency towards the use of brakes on the front wheels is 
slowly taking form and this will require the use of the 
reversed-Elliot-type axle, as on passenger cars. 

With the use of pneumatic tires increasing, there is 
need for further improvement in steering. Some work 
has been done on power steering, but nothing definite 
has yet been developed. 

Semi-elliptic springs are used universally. The rear 
springs are equipped in many instances with helper 
springs to provide easier riding at part loads, together 
with adequate capacity for overloads. 

The depth of frame sections is increasing and heat- 
treated alloy steels are being used to provide greater 
stiffness and strength. Greater stiffness is desired to 
properly support fully inclosed bodies of the panel type, 





and greater strength is demanded by reason of the higher 
speeds made possible by pneumatic tires. 

Provision for adequate brakes is a problem of the 
greatest importance and difficulty. The use of pneumatic 
tires has affected this most critically. The use of dual 
tires on the rear wheels is imperative, and with restric- 
tions in width on one-side-and the need-for proper spread 
of the springs and frame on the other, the brakes must 
be placed inside the wheels. Keeping the vehicle as low 
as possible makes it necessary to use wheels of minimum 
diameters and this limits the diameter of the brake drum, 
which, in turn, requires that shoe pressures be increased 
to obtain the adequate braking effort. The surface avail- 
able for heat dissipation also is limited. The use of 
power-operated brakes on larger vehicles is practically 
a necessity, but the form of the operating power mech- 
anism is still in question. 

Experiments with cast drums and molded brake linings 
are producing promising results and probably will prove 
more satisfactory than metal-to-metal brakes. While 
air-operated brakes have been used on buses, they have 
not been adopted for trucks because the equipment needs 
attention which is not generally available for trucks even 
when used in fleets. The vacuum booster has been used 
quite extensively and gives very good results, thanks to 
continued improvements being made in its design. 

In the future, there probably will be further increase 
in engine sizes and an increasing use of six-cylinder 
engines and possible eights as well. This is to meet the 
need for greater average road speed without a very 
great increase in maximum speed. Such a requirement 
calls for more power to provide more rapid acceleration 
and sustained speed on hills. Improvement in brakes 
and the use of four-wheel brakes naturally will follow. 

Greater protection for the operator, more comfort in 
seats and easier operation of steering and controls also 
will be demanded, together with better riding and 
smoother and quieter engines, gear boxes, and rear axles. 





Standardizing Drawing Sizes—Discussion 


By Arnotp C. WHITE 
Designer, Gorham Manufacturing Company 


HE plan of using the design drawing for shop 

reference, as mentioned on page 425, Vol. 71, of 
the American Machinist, is not always satisfactory, 
except in the case of very simple designs. In a complex 
tool or machine design, it is necessary to detail the 
parts separately, grouping as many as possible on a 
standard size of sheet. This results in a saving of 
designer’s time, and also allows the shop man to see 
more readily what is required. 

In the larger contract shops, these sheets are cut in 
sections containing parts of like operations, these sec- 
tions being assigned to different men. This method allows 
the workman to center his attention on his particular 
part of the job. Also, less time is required on the 
design. In manufacturing concerns, the best plan is 
to place each detail on a separate sheet. This facilitates 
routing and stocking of the finished product, as well 
as simplifying repair orders. 

In the opinion of the writer, grouping of details on 
a standard-size sheet is the best plan for the contract 
shop. Its advantages are shorter drawing time, simpler 
filing, and faster production of the piece. 
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Variable-Pitch Helical Springs 
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Load-defiection ourves of two different helical springs. 
That in Fig. 1 is for a spring in which the deflection is not 
directly proportional to the load. That in Fig. 2 is for a 
spring in which the defiection is directly proportional to 
the load up to the elastic limit, where permanent set begins 


springs are based upon the assumption of direct 

proportionality between loads and deflections. The 
majority of springs giving satisfactory service actually 
have this characteristic. Conversely, springs which do 
not have this characteristic in general are considered 
as being poorly designed, although this is not always 
true. The operation of certain types of springs auto- 
matically causes a temporary change in effective length, 
which in turn causes a corresponding change in the load- 
deflection rate. If it so happens that a spring with a 
particular non-proportional load-deflection characteristic 
of this kind fulfills exactly the requirements of a given 
mechanism, then the use of such a spring is advisable 
providing the spring remains unaltered in form after 
each operation. In this case the graph of the load- 
deflection characteristic, instead of being a straight line. 
is curved, and the curvature is not due to detrimental 
“set” as in the case of deformed springs previously 
having proportional load-deflection characteristics. From 
this it follows that proportionality between loads and 
deflections generally is not essential so long as the elastic, 
or endurance, limit of the material is not exceeded. In 
special cases a certain predetermined load-deflection 
curve may be absolutely necessary. The only difficulty 
in such cases is in the calculation of the spring’s dimen- 
sions, a difficulty arising out of the elimination of simple 


A: spring formulas and methods of calculating 


By JoseEPH Kaye Woop 


Consulting Engineer 


tation of springs with non-proportional characteristics 
should be made possible through the development of 
simple workable formulas, but if necessary, the latter 
condition can be overcome by resorting to the “trial 
and error” method of design, as is done often in other 
engineering work. 

In the following discussion the term “proportional” 
springs designates that class of springs having straight 
line load-deflection characteristics, and “non-propor- 
tional” that class of springs having a pronounced non- 
proportional or curved load-deflection characteristic ; 
unalterability of form, or absence of “set” due to opera- 
tion in service, being assumed in both of the cases here 
considered. 

A spring with a non-proportional load-deflection curve, 
as shown in Fig. 1, often meets certain requirements in 
mechanical design that cannot be met by springs with the 
customary straight line load-deflection curve shown in 
Fig. 2. This article describes the design and making of 
a special type of helical compression spring having the 
curved characteristic shown in Fig. 1. The principal 
difference between this special spring and the ordinary 
helical compression spring is in the pitch of the coils: 
in the former it is graduated, while in the latter it is 
constant. 

In the design of a helical spring, the wire diameter, 
spring diameter, and pitch may be graduated. Gradation 
of the wire diameter throughout the full length of the 
wire is impractical and has no special advantage, whereas 
gradation of the diameter of the spring coils, as in 
conical springs, is practical and has certain advantages. 
Conical springs with uniform pitch have load-deflection 
characteristics of the type shown in Fig. 1, hence it is 
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38—Development of helix of uniform pitch. 
oped. Fig. 5—Development of pitch line of helical spring having a coil spacing, 8 
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Fig. 4— Diagram showing minimum inclination of pitch line, devel- 
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deviation by grading the pitch of the coils in these 
springs in order to obtain the proportional type of load- 
deflection characteristic shown in Fig. 2. Gradation of 
the pitch in a helical spring does not produce a change 
in the load-deflection rate until the first coil “goes solid,” 
that is, comes into contact with its adjacent coil. 
Thereafter the rate increases progressively with deflec- 
tion, and, as shown in Fig. 1, the result is a curved 
load-deflection characteristic. 

Graduation of the factors previously mentioned is 
confined to a single spring. If in several springs the 
factors are varied, but not graduated in the individual 
springs, very different results obtain. For example, 
increasing or decreasing the constant diameter of either 
the wire or spring coils merely alters the value of the 
proportional load-deflection rate. 

In developing variable-pitch helical springs, the author 
found it best to start with the helix curve and, from a 
study of it, to discover some method of design whereby 
the effective length of wire in a helical spring would 
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Fig. 7—Diagrams showing the effect of constrained and 
unconstrained spring ends 


be decreased automatically when the deflection is in- 
creased. At a in Fig. 3 is shown the mathematical curve 
commonly known as the helix in which v is the angle 
or slope of the helix, h the height, and i the pitch. At }, 
Fig. 3, is shown the development of this curve produced 
by rolling the over-all cylindrical form of the helix upon 
a plane surface to get the impression of the curve. 

The pitch line in a spring is coincident with the 
geometrical line running through the center of the wire 
section. For example, the line o—o’ in Fig. 4 is the 
developed pitch-line of a helical spring the mean diam- 
eter of which is D, the wire diameter d, and the pitch 
also is d. In this particular case the spring is wound 
with or without initial tension and with the minimum 
possible inclination. The minimum inclination for any 
given spring therefore is equal to 
d 
3 = (1) 
Since compression springs of uniform pitch are not 
closely wound, the inclination is never the minimum 


Tan v = 


d 
0.08 D 


but, according to Fig. 5, is equal to 


+ — onset? (2) 





Tan v = =D 
where p equals the pitch and s the coil spacing. 

In this discussion squared, ground, or any special 
types of ends are not considered, and it is assumed that 
the spring is compressed by two plane surfaces which, as 
shown in Fig. 6, are perpendicular to the axis of the 
spring. 

To design a spring having a load-deflection character- 
istic similar to that shown in Fig. 1 let o—f, Fig. 7, 
represent the pitch line corresponding to the free, or 
unloaded, position of a spring, and o—=s the position 
assumed when all coils are in contact. The equal sub- 
divisions o—1, 1—3, 3—5, 5—f, represent the 
developed lengths of the coils and the projections o —a, 
a—b, b—c, c—d of these lengths represent the 
circumference, xD, of the transverse projection of 
these coils or the cylindrical circumference of the spring. 
When the spring is compressed, 0 —f revolves about o 
until it becomes coincident with o —s, representing the 
“solid” position of the coils. In going through this 
operation, however, the spring temporarily changes 
either its diameter or the number of its coils very slightly, 
depending upon whether the ends are constrained or 
unconstrained. Fig. 7 (a) depicts the operation of the 
spring when the ends are fully constrained from revolv- 
ing about the spring axis, and 7 (b) the operation when 
the ends are allowed complete freedom in this respect. 
The former case is practically possible but the latter 
cannot be realized on account of friction, and there is 
no doubt that in the average case the ends are partially 
constrained. While these effects are very small they 
have a fundamental bearing upon the problem under 
consideration, hence it is important to understand them 
thoroughly. 

In Fig. 7(a) the ares 1—2, 3—4, 5—6, and 
f—B are struck from o as a center and the perpen- 
diculars a—1, b—3, c—5, and d—f erected as 
shown. To satisfy the condition that the number of 
coils remain constant with deflection the lengths o— 1, 
1 — 3, 3— 5, and 5—/f must remain constant, for the 
pitch line takes intermediate positions between o— f 
and o—s. Since the projected coil diameters (spring 
diameter) 0 —a, a—b, b—c, and c—d are obtained 
by dropping perpendiculars from the intersections of 
the pitch line and the respective arcs to the x-axis, each 
of these diameters increases by an amount equal to - 
as the pitch line rotates from f to s. For example, the 
intermediate position o—r intersects the arc 3—4 
at m, from which the perpendicular to the +-axis is 
dropped, giving an increase in spring diameter of 
(b—n) +2. 

In Fig. 7(b) the assumption of full freedom for the 
rotation of the ends means that the spring diameter 
remains constant and equal to o—a = a—b = b—c 
= c—d for all intermediate positions of the pitch line 
between o—f and o—s. The pitch-line lengths of 
the individual coils increases progressively with deflec- 
tion by an amount equal to j, resulting in a total increase 
of pitch-line length of e—f. For the intermediate 
position, 0 —/h,, the total increase in pitch-line length 
is i—h,, which increase is also a measure of the in- 
crease in number of coils or fraction of a coil. In 
ordinary calculations of helical compression springs the 
height Ar is in error by an amount equal to -r. 
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It is apparent therefore that with either constrained 
or unconstrained ends certain conditions arise which are 
not commonly considered and which may therefore be 
labeled as possible errors, although of a small order. 
In the case covered by Fig. 7(a) the progressive in- 
crease in spring diameter tends to make the spring 
progressively more flexible with deflection resulting in 
a curved load-deflection characteristic. If, however, the 
force necessary to constrain the ends against bending 
resistance be resolved into its horizontal and vertical 
components, the latter component added to the axial load 
of the spring counteracts the increase in flexibility, 
resulting from reduced spring diameter, and probably 
results in an even stiffer spring. The error shown by 
Fig. 7(b) resulting from a progressive increase in spring 
height, tends to stiffen the spring progressively with in- 
crease of deflection. But here again no consideration is 
given to the forces which, because of unavoidable fric- 
tion, tend to constrain the ends, Whether any real 
errors of negative or positive value actually exist in 
either of these two cases could not be determined with- 
out friction measurements. 

In order to produce a load-deflection characteristic 
of the kind shown in Fig. 1, the number of active coils 
or the active length of wire must be made progressively 
shorter with increase of deflection. This may be accom- 
plished by grading the coil spacing, or pitch s, which, 
according to formula (2), requires a grading of the 
pitch-line angle. In Fig. 8 is shown the pitch line of 
a spring with graded pitch. When such a spring is 
compressed solid, the pitch line assumes a constant pitch 
angle, or slope v, equal to, 


Se ae (a constant) 
dl ~ ly 
The pitch-line angle, when the spring is not compressed, 
is not constant, but, in order to obtain a uniform grada- 
tion of the pitch and consequently a uniformly increas- 


(4) 























Fig. 8—Pitch line ef a spring with uniformly variable pitch 


ing load-deflection rate, the rate of increase of the pitch- 
line angle must be constant, that is, 
ah 
dl 


- f kdl = 


He because, at the base of the helical 


ln 


(5) 


= k (a constant) 


from which, 


dh _ 
when / = 0, a1 = 


spring this is the minimum inclination permissible, on 
account of the finite dimensions of the wire, 


therefore, C; = Fa 
H 











. H 
- ge re it) dl 
ln 
Hl 
> t+; — + Cs 
sesisdiaticiahamaeh eke 
Pitch line curve, equation (16)-.. ; 
ail [7 
adie by 
a ee eo eee ' i" 
i : 2 ij 
a ; H 
ee | y 
Y Fig.9 . tn 











Fig. 9—Variation of defiection, F, with the length of 
spring wire 


ki? Hl 
and, t= > a 
to evaluate k we have, by transposing, 
: ao 
- # Lyl 
which, when h = hy and | = Iq equals, 
_ 2(hr — — H) _ 2Fua 
k= = 
 P ee .. 


whence, by substitution, 


hTEP +7 (7) 


cf 


which is the equation of the pitch-line curve. This curve 
is a parabola the axis of which is inclined at an angle 
v to the h axis. 

In order to compress a helical spring with graded 
pitch so that its parabolic pitch line becomes straight at 
the solid height H a certain amount of flexural stressing 
will occur simultaneously with the usual torsional 
stressing. The total spring load P therefore, will 
approximately equal the flexural load Py plus the tor- 
sional load Pr. Accordingly we have, 


nd*EF 








for flexure, Pr = 64 R21 (8) 
: . nd*GF 
and for torsion, r= Ry (9) 
Combining (1) and (2) we get, 
xnd‘EF | nd*GF 
P=Pr+Pr Gra + 32R% 
or ee (10) 


nd*(E “fe 2G) 


in which E is the tensile modulus of elasticity, and G is 
torsional or shear modulus of elasticity, both in lb. per 
sq.in. The mean coil radius is designated by R and the 
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wire diameter by d, both expressed in inches. The 
variables are, F, the deflection in inches, P, the total load 
in pounds, and J, the total length of the wire in inches. 
It should be noted that / is approximate, being the hori- 
zontal projection of the true length, but the error is 
inappreciable in most cases. The writer’s recently devel- 
oped spring index (D/d) correction amounting to a 
maximum of 10 per cent in the worst case and based 
upon Wahl’s experimental confirmation of Rover’s dis- 
covery, has not yet been appiied to formula (9). 

Since / in formula (10) is variable it is advisable to 
substitute in its place its value in terms of the variable 
deflection, F. The variation of F with / is expressed 
by the straight-line equation, 


F = Fe — 7 
lu 
lyF 
or, i=l — x (11) 


from which it is seen that, when F is zero, 1 = ly and 
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Fig. 6—Diagram illustrating method of loading. Fig. 10— 
Diagram of helical spring of variable pitch 


when 7 is zero, F = Fy. Substituting (11) in (10) 
we obtain, 
F 64PR?laF un 





— xd(E + 2G) Fu + 64PRly 


which equation represents a hyperbola referred to 
oblique rectangular axes. Since 1, = 2xRn (approxi- 
mately ) 

128 nPR®F y 
ace 4- 2G) Fu ne 128 nP R* 


in which Fy is the total, or “solid,” deflection and n is 
the number of original active coils in the spring before 
any compression takes place. This formula may be 
simplified as follows: 


(12) 





F= 


7 MFy 
.- Fy + M (13) 
in which, 
2 3 
in 128nPR (14) 


d*(E + 2G) 
If it be asked whether the length / or number of coils 

n decreases in proportion to the increase in deflection F, 

as assumed in the straight-line equation (11), the fact 

can be proved in an independent manner as follows: 
The equation of the straight line in Fig. 9 is 


hr a fFul 


lu 


s = (15) 








in which f is any factor less than unity. Revolve this 
line about o until it intersects the pitch-line curve, say 
at x. Rewriting equation (7) of the pitch-line curve, 
we have, 
.eat ah (16) 
la 





At the point of intersection these two equations have 
simultaneous values of h and /. Therefore, solving these 
two equations simultaneously, we obtain the relation, 

l= (1 — flu (17) 
which proves that / decreases in the same proportion as 
F increases. In the actual spring wire the pitch line 
curve straightens out gradually until at solid loading it 
is a straight line. This will not tend, however, to ad- 
vance the point where the wire becomes progressively 
inactive beyond the point of intersection previously 
referred to as x in Fig. 9, because the deflection F also 
is increased in the same proportion for the same reason. 
The latter increase is proportional because the flexure or 
straightening out of the wire is uniform on account of 
the uniform bending moment PR. 

The maximum stress in a helical spring of uniformly 
variable pitch is located at that extreme end of the wire 
last to “go solid,” or become inactive. The maximum 
stress when the spring “goes completely solid” is deter- 
mined from the following formula derived by combining 
the torsional with the flexural stress, 
PR 
d® 


in which P is determined from the deflection formula 
(12) for an assumed value of F equal to Fy. 

In the light of Wahl’s recent experimental confirma- 
tion of Rover’s theoretical correction of the stress for- 
mula for helical springs, formula (18) may be in error 
for spring indexes (D/d) of low value, say equal to 3, 
to the extent of 60 per cent. This correction should be 
applied, therefore, in the following manner, 


PR(/4c—1 , 0.615 
s = 1227 PR($e=1 , 0615) 


Smaz, = 12.27 (18) 


(19) 





in which c = D/d or the spring index. 

A similar correction, derived by the writer for the 
deflection of helical spiings, amounts to a maximum of 
ten per cent for low index values. This correction like- 
wise would need to be applied to formula (12) were 
it not for the fact that in the derivation of expression 
(10) the approximation error is opposite in sign and of 
about the same magnitude. For ordinary design pur- 
poses the deflection formula (12) probably is not in 
error by more than 8 per cent. Considerably more ex- 
perimental work is required to establish the exact value 
of the constants in this formula. 

There remain, then, the deflection formula (12) and 
maximum stress formula (19) with which to design a 
uniformly variable pitch helical spring such as is illus- 
trated in Fig. 10, it being understood that P in the stress 
formula (19) is derived from formula (12) when F 
equals Fy, the solid height deflection. 





<>ooo ee 


A copper-lead bearing composed of 25 per cent lead 
and 75 per cent copper, cast by the centrifugal method, 
and having no lining or backing, is being used by Hall- 
Scott in heavy-duty automobile engine service. 
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How Welding Affects the Design 
of a Motor 


By Frank C. Hupson 


Manufacturing methods affect machine design almost 
as much as the use of new materials. Welding, as an 
example, enables the designer to use plate steel or struc- 
tural shapes in place of castings, and makes his design- 
ing problem quite different from that encountered a 
few years ago. An excellent example of this is shown 
in the all-steel. generator illustrated. 

Instead of casting the frame and bolting the pole pieces 
in place, a piece of heavy plate steel is rolled to the 
desired radius, and the feet and the side lugs or ears 
are welded in place as shown. The various parts are cut 


’ 





Arc-welded d.c. motor frame 


to shape with a gas flame, and are welded into a com- 
plete unit by the electric arc process. 

The pole pieces, built up of laminations and riveted 
together into a rigid unit, are bolted to the inner sur- 
face of the frame so as to insure close contact. 


ew 


Chart for Selecting Substitute Stock 
for Forgings 





By K. TAKAHASHI 
. Tokyo, Japan 
When a forging is required to be made of round 
stock of a certain diameter and length, and no stock 
of the proper diameter is at hand, stock of smaller diam- 
eter and greater length can be made to answer the pur- 


pose by upsetting it. However, the calculations for 
such stock involve the volumes of materials, and are 
more or less tedious. By the chart shown in the illus- 
tration, the problem can be solved almost at a glance. 


L ,In. 


9 
In. 





Chart for selection of stock by volume 


If the stock required is 7 in. in diameter and 44 in. 
in length, and no 7-in. bar is at hand, what diameter 
and length of substitute stock must be furnished? The 
chart shows at A that stock of 54 in. in diameter and 
8 in. in length has the same volume as that of the stock 
originally called for, Likewise at B, stock 5 in. in 
diameter and a little less than 9 in. in length is shown 
to have the same property. By upsetting stock of either 
of these diameters and lengths, they can be used to 
make the forging. 

On the other hand, stock of larger diameter and of 
shorter length than originally called for, can be used by 
drawing it out. In any case, the diameters and lengths 
of substitute stock can readily be found from the chart. 


_oooe 


Do We Need Thirty-Eight Tapers? 


By Frep H. Corvin 





N VIEW of the discussion regarding the standard- 

izing of tapers, the accompanying list of tapers now in 
use has been preparcd by Thomas Fish, president of the 
Ready Tool Company. 

As an example of logical design, the Jarno taper re- 
flects great credit on its originator, the late Oscar J. 
Beale. Both large and small diameters, as well as the 
length of the taper, are given by the number, the large 
diameter being in eighths, the small diameter in tenths, 
and the length in halves of an inch. 

The general use of the other tapers, however, seems 
to preclude the possibility of the adoption of the Jarno, 





AMERICAN MACHINIST, NOVEMBER 14, 1929 
— $3] — 





although it is used very satisfactorily by some machine 
builders, usually with the length modified. 

A committee is at work on taper standardization. They 
have carefully considered both the commercial and en- 


Jarno, Morse, AND Brown & SHARPE TAPERS 
ARRANGED ACCORDING TO DIAMETERS 




















Large Small Length 
No. Taper Diam Diam. In. 
2 I aa ine , 0.250 0.200 I 
0 Morse... .. .. 0. 356 0.252 2 
3 a ot 0.375 0. 300 14 
4 a 0.350 if 
1 BES 3c oa 3d 04 oats, Ce 0. 369 2 
+ ee 0. 400 2 
5 SS sD head at 0.539 ¢. 450 24 
5 RI ow <a sem “hind waa?) 0.500 23 
6 ee ae 0.599 0.500 23 
2 OTT ee. 0.572 2s 
7 De ca Kes ob t 0.720 0. 600 2; 
6 rr 0.750 0.600 3 
7 SS c= a. ww arene, 0.700 34 
8 SEs 0.750 35 
3 | Seer 0.938 0.778 33% 
8 ts at Che 1.000 0. 800 4 
9 a ae 1.077 0.900 4} 
9 Sepetew s+ 222s 1.125 0. 900 4} 
4 Eee 1.231 1.020 45 
10 SSS. eae 1.250 1.000 5 
10 Sr 1. 260 1.044 5 
11 OS eee ee 1.375 1. 100 5} 
12 — 1.500 1.200 6 
1 ON ae 1.498 1.250 5H 
13 ees 28° 1.625 1.300 643 
5 BE <a sese 1.748 1.475 5% 
14 Ee Ps Pe 1.750 1. 400 7 
12  « eae 1.500 7} 
15 PGS a8 dc 4h dow 008s 1.875 1.500 7} 
16 Bo caasine an 2.000 1.600 8 
13 tt nl OIE 1.750 7} 
17 rr 1.700 84 
18 Sear eee” 1.800 9 
14 2.000 8} 
19 BeBe nes sree oS: 2.375 1.900 94 
6 a Ba cde aw ¥a-# 2.494 2.116 7} 
20 ees +> 2.500 2.000 10 
7 orse... . 3.270 2.750 10 
gineering problems and have made several reports. The 


question of the adoption of one or more tapers is still 
unsettled. A study of the accompanying table indicates 
that there is a great opportunity for simplification even 
if a single standard does not solve the problem. 
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Spring Flexible Coupling 
By Matcotm K, PARKHURST 


The use of springs for driving purposes is not new, 
but the application does not seem to be as generally 
known as it should be. Flexible shafts are used to 
transmit several horsepower. Close wound spring shafts 
are also. used in small sizes to form the drive between 
two divided parts on the same base. But the use of 
springs as a coupling between two independent units 
is not as widespread as its efficiency deserves. 

The simplicity of its design is not the only recom- 
mendation for using a spring as a clutch. It is compact 
and adaptable to a wide range of conditions. The average 
flexible coupling requires a relatively large flange, 
whereas the coupling shown in the illustration is but 
little larger than the shaft itself. It also has the ad- 
vantage of being able to join units at any degree of 








Spring used as a coupling between a motor and pump 


angle or offset, and any distance between the two. 

As will be seen from the illustration, the two collars, 
to which the ends of the spring are attached, have a 
projection at one end to form a seat for the spring. 
The ends of the wire are bent to fit into corresponding 
holes in the collar. 

This arrangement permits the use of any diameter 
of spring within reason. A variation of the same idea 
is to use plain collars set back from the end of the 
shafts. This arrangement is good, but calls for a spring 
wound to approximately the diameter of the shafts, which 
may vary in size. 
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Cored Crown Brasses 


By P. W. LAMBERT 
Engineer, Railroad Sales Dept., Standard Oil Co. of N. J. 


Some time ago, a suggestion board of which I was a 
member received a suggestion concerning the coring of 
crown brasses as shown in the sketch. At the time, none 
of us thought the scheme had any value, but since then 
I have seen such cored brasses in use on the locomotives 
of a well-known railroad, and from the excellent service 
they have given I am convinced that they have consider- 
able merit. 

_The cored part is from 24 to 3 in. wide, about ? in. 
deep and comes to within an inch or so of the ends. After 
the brass has been bored to size and is ready for appli- 
cation to the axle, the cored part is filled with grease. 

The theory is that the fore and aft wear from the 
thrust of the piston is greater than the downward wear 
from the weight 
of the engine, 
consequently, an 
uncored brass 
will wear more 
at the sides than 
at the top, allow- 
ing the axle to 
move back and 
forth. With the 
cored brass, the 
downward wear 
is the greater of 
the two, so that 
instead of the 
brass being worn 
out of round and 
allowing the axle 
to work back and 
forth, the axle 
is always a snug 
fit and pounding 
at this point is 
eliminated. 
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Crown brass cored to prevent side wear 
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Roller-Bearing Spindle Mountings 





Anti-friction bearings provide accuracy and make 
increased output possible by reducing chatter and 
permitting more rapid machining. Figs. 1 and 2 
show typical lathe mountings of particular interest 
where high cutting speeds will injure ordinary centers. 

In the typical machine-tool gearbox, Fig. 3, the cup 
followers are piloted in the cup seats and the bearing 
set-up is obtained by using shims between the case 
and flange of the cup carrier. In Figs. 4 and 5 are 


shown typical drill-spindle and boring-machine-spindle 
mountings. Special deep-angle thrust bearings carry 
the heavy thrust load. A hobbing-machine spindle 
mounting designed for easy assembly of hobs without 
interfering with the bearing set-up is shown in Fig. 6. 

High speeds make necessary the rigid cylindrical, 
centerless grinder spindle mounting, Fig. 7. Provision 
is made for expansion by fixing the front bearings and 
allowing the rear bearings to float in the housings. 
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Courtesy of The Timken Roller Bearing Company 
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Is the Engineer Sales Conscious? 


N A talk given before a group of business paper 
editors recently, Mr. Champ Andrews, sales 
manager of the National Folding Box Company, 
said that the modern sales manager is becoming 
more and more technically minded, that in plants 
where there is no research organization for the 
betterment of the product, he is actually becoming 
the research director of the plant. This, certainly, 
is a most admirable condition of affairs, and indi- 
cates that the present day sales manager is desir- 
ous of giving the customer what he wants. 

But behind it, probably unintentionally exposed 
by the speaker, is a feeling that a great oppor- 
tunity is being missed by many engineers and de- 
signers. Is the product engineer as sales minded 
as he should be? Is he designing for theoretical 
considerations only, or is he giving enough atten- 
tion to trying to learn what the customers need 
and what will do their jobs best? “Educating the 
public” for the reception of a product has its good 
points, but it is not everything, and it is up to the 
product engineer to carry his research to the point 
of finding out what the customer and the public 
want, and to incorporate it into his design where 
possible. This has been admirably done in such 
cases as those of automobiles and electric refriger- 
ators, but there is a wide field for its further appli- 
cation to other products. 
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How Many Cylinders? 


UCCESSFUL designing engineers of today 
are guided by commercial considerations as 
well as by the fundamentals of engineering. An 
example of this fact is found in the present trend 
toward multiplication of cylinders in automotive 
engines. Many engineers can be found who see 
little need, from a purely engineering standpoint, 
for engines of more than six cylinders, yet the 
number of “eights’’ continues to increase. 
One of the engineering reasons advanced for 
cylinder multiplication is the persistent demand 
for greater power, needed to attain rapidity and 





to maintain for long distances the higher speeds 
now regarded as safe on the better surfaced and 
straighter roads. To increase power by increas- 
ing the size rather than the number of cylinders 
has some definite disadvantages. Especially, with 
the higher compression pressures now in favor, 
there is a limit to the size of cylinders that can be 
used and still avoid the “roughness” in perform- 
ance occasioned by detonation. Smaller cylinders, 
with their greater surface-to-volume ratio, help to 
avoid this roughness, while the lighter reciprocat- 
ing parts tend to lessen another cause of vibration. 

Although increased complexity is not to be re- 
garded lightly, it may be outweighed by other 
considerations, all of which the successful designer 
is bound to consider. He should not be carried off 
his feet by a trend towards cylinder multiplication, 
but if the demand is for this type of construction, 
he cannot afford to ignore the fact. 
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Engineering Terminology 
Bias can hardly expect to transmit 


their ideas to non-technical executives if they 
themselves are not in clear and definite agreement 
on the precise meaning of their own terms. Many 
a good idea for change in design or product is lost 
or delayed in execution because it is not “sold” 
effectively to the financial and executive heads of 
business, and possibly the loose use of words has 
as much to do with this as anything else. 
Theoretically, at least according to the defini- 
tion of language in a thesaurus, words have defi- 
nite meanings and no two words mean exactly the 
same thing. But actually, because of the careless 
use of words, it is often impossible to know exactly 
what idea is intended, and nowhere is this of more 
hindrance than in engineering research and in spec- 
ification writing. Brass, for example, is being 
confused continuously with bronze; and in some 
cases copper alloys that do not belong in either 
class are being called brasses. The word alloy, 
which has a very definite meaning, is too often 
used to mean mixtures or diffusions of metals that 
having other physical properties. These are only 
samples of a great host of engineering terms on 
which engineers themselves are often confused. 
Some standardization of terms has been done by 
the Societies, and more will undoubtedly be forth- 
coming. In the meantime engineers can do a little 
housecleaning by dropping from formal reports 
hackneyed shop terms of little or no meaning, and 
by using the precise name for the material or part. 
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New Departure “N-D-Seal,” 
Single-Row, Self- 
Lubricated, Ball Bearings 


A self-sealed, self-lubricated ball 
bearing which reduces mounting costs 
and at the same time increases bear- 
ing efficiency in service life has been 
announced by the New Departure 
Manufacturing Company, Bristol, 
Conn. The N-D-Seal bearing, as it 
is called, is made only in the smaller 
sizes and consists of what is essen- 
tially a single-row ball bearing ef the 
non-loading groove type, permanently 
fitted into a metal case or shell. 
This shell is shaped on one side 
of the bearing to contain a felt 
closure that fits over the ground out- 
side diameter of the extended bearing 
inner ring, thus forming an efficient 
seal both for the retention of lubricant 
and the exclusion of foreign matter. 





“N-D-Seal,” 


I—New 
Single-Row Self-Lubricated, 
Ball Bearing 


Fig. Departure 


Although the inner ring is carried 
slightly beyond the face of the seal 
to facilitate removal of the bearing 
without damage and to prevent inter- 
ference between shaft shoulder and 
seal, the overall width of an N-D-Seal 
bearing is much less than the space 
occupied by a standard bearing of the 
same size together with a separate 
closure member. Outside diameters 
and bores are standard. 

The capacity characteristics 


of 








Fig. 2—A typical mounting of the New 
“N-D-Seal” Ball Bearing 


Departure 
N-D-Seal bearings are substantially 
the same as corresponding sizes of 
non-loading groove single-row bear- 
ings, which means that they are 
capable of resisting a comparatively 
high amount of thrust in combina- 
tion with radial load. The advantages 
claimed are: 

1. The machine manufacturer is 
relieved of the necessity for making 
closure caps or seals for the bearings. 

All drilling and tapping of the 
bearing housings incident to the use 
of separate closure members may be 
eliminated, as well as practically all 
facing formerly required for the 
location of these members. 

3. Because of the reduction in the 
number of parts that must be handled 
and fitted, and because of the sim- 
plicity of the bearing housings, 
N-D-Seal bearings not only reduce 
machining costs but increase the speed 
of assembly operations. 

4. When disassembly is required 
for cleaning or overhaul of a machine 
in which these bearings are used, 
there are no small screws to be lost, 
threads to strip, or numerous acces- 
sory parts to misplace. 

The machine maker is saved the 
selection, stocking and applying of 
lubricant for the bearings, since the 
bearings are furnished complete with 
the correct amount and kind of grease. 

6. N-D-Seal bearings, with their 
intregal closures, occupy less space 
than bearings with separate clamping 
or closure members, and are inter- 
changeable both as to bore and O. D. 
with standard ball bearings. 


7. Since the felt seal makes con- 
tact with the smoothly ground O. D. 
of the bearing inner race, instead of 
the shaft, it is not necessary for shaft 
to be carefully finished to provide the 
proper diameter and surface for felt 
ring. Also, this construction avoids 
damage to felts by shearing which 
might occur where felt seal must be 
fitted over shaft shoulder. 

8. Practically no bearing main- 
tenance is required of the user of 
the tool or machine in which N-D- 
Seal bearings are employed, since the 
bearings may be run in most installa- 
tions for a period of. from two to 
five years without need of lubricant 
in addition to that originally furnished 
with the bearing. When, after con- 
siderable use, the’ machine may be 
given a general overhauling, fresh 
grease may be added. 





Allen-Bradley Bulletin 
711-712 Starters 


The Allen-Bradley Company, 286 
Greenfield Ave., Milwaukee, Wis., is 
now furnishing its standard a.c. 
across-the-line switches equipped with 
hand-operated disconnect switches and 


meter test jacks in one cabinet. The 
disconnect switches are furnished 
with or without fuse clips. The 
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Allen-Bradley Bulletin 711-712 Motor 
Starter provided with disconnect switches 
and meter test jacks 
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meter test jacks permit the motor to 
be tested for load without opening 
the switch cabinet or interfering with 
the machine operation. 

These switches provide overload, 
dead-phase, and no-voltage protection. 
The type A switch will disrupt a locked 
motor current. The type B switch is 
a service switch that disrupts at 150 
per cent full load current. The 
switches are rated up to 10 hp. for 
110-volt circuits; 30 hp. for 220-volt 
circuits; and 60 hp. for 440- to 550- 
volt circuits. They are furnished in 
three forms, which are as follows: 
Form 1, with push buttons in the 
cover; form 2, for pilot control ; and, 
form 3, with a three-way lever switch. 





General Electric Track- 
Type Limit Switch 
A cam-operated limit switch for in- 
dustrial control applications has been 
developed by the General Electric 
Company, Schenectady, N. Y._ It 
bears the designation of LS-438 and 





General Electric Model LS-438 Track- 
Type Limit Switch 


supersedes the older types manufac- 
tured by the company. 

This switch is inclosed in a cast 
case. Electrically, it is a two-circuit 
switch that by a simple adjustment 
can be made either normally open or 
normally closed, or one circuit open 
and one closed. It is a snap-action, 
cam-operated device and can_ be 
obtained with either spring or star- 
wheel return, with any one of four 
operating levers, which are as follows: 
a roller lever with a 1- or 3-in. 
roller, a forked lever, or a straight 
lever. The contact tips are inter- 
changeable with those of standard 
G. E. cam-operated master and geared 
limit switches. 


Gray “‘Super”’ Multiple- 
Spindle Drillhead 


A multiple-spindle drillhead, as 
shown in the accompanying illustra- 
tion, has been placed on the market 
by the Gray Hub Company, 3171 
Bellevue Ave., Detroit, Mich. The 
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“Super” Multiple-Spindle 
Drillhead 


Gray 


holding sleeve is flanged similar to a 
flange quill of a standard drill press, 
permitting the head to be changed 
from ordinary drill press to a flanged- 
quill type without alterations, and so 
constructed that the head may be 
placed in any position on the quill of 
the drill press. The clamp bushing 
is bored to fit any size drill press and 
is changeable should the head be 
transferred to another machine. 

A chrome-nickel steel drive spindle 
is used, and this is hardened and 
driven by means of splines. It is 
used with either a Morse taper or 
flanged-quill type of drill press. The 
cover has a machined pad and a 
standard size dowel hole to adapt the 
head to either type of machine. 
Aluminum castings are used for the 
body and the cover, but an iron cast- 
ing may be substituted where weight 
is optional and strength is required. 
The center plate is constructed so 
that rings may be added between it 
and the cover. 

The bearing is mounted above the 


spindle gear to take the side thrust 
and makes the head as short as pos- 
sible, giving a very rigid spindle con- 
struction. Spindle gears are of 
chrome-nickel steel, hardened and 
keyed on the spindle. Teeth are gen- 
erated. Friction is reduced to a mini- 
mum by the use of a standard roller- 
type idler bearing running on a 
ground and hardened shaft. A uni- 
versal-type leather seal insures re- 
tention of the lubricant. 

A tapping spindle may be mounted 
the same as the drill spindle, and the 
holder allows the tap to cut freely. 
A broached, square hole drives the 
tap. An adjustable spindle having a 
sleeve with square threads for fine 
adjustments can be quickly set to 
depth by means of a knurled nut for 
counterboring, spotfacing, and drill- 
ing blind holes. Standard Alemite 
lubrication is furnished. 





General Electric Hydraulic 
Control Mechanism 


A “hydraulic operator” control de- 
vice has been developed by the Gen- 
eral Electric Company, Schenectady, 
N. Y., to take the place of large a.c. 
and d.c. magnets and solenoids, and 
for the replacement of air cylinders, 
where quiet and smooth upward 
thrust is desired through a given dis- 
tance on machine tools. The device 
consists of a motor-driven centrifugal 
oil pump, the impeller of which is 
mounted in a piston and driven by 
means of a splined shaft. The normal 
position is with the piston at the bot- 
tom of the cylinder, which is ordi- 
narily two-thirds full of oil. When 
energized, the motor drives the im- 
peller, creating a pressure between the 
bottom of the piston and the bottom 
of the cylinder. 

The piston is cast in such fashion 





General Electric Hydraulic Control 
Device 


that the oil is fed to the center of 
the impeller from both the top and 
the bottom. The oil is forced from 
the end of the impeller blades through 
ports to the space below the piston. 
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The pressure tends to move the piston 
upwards, and it will travel the full 
length of the cylinder if the load on 
the ends of the push rod is not too 
great. 

The operators are rated on the 
stalled thrust basis; that is, the num- 
ber of pounds they will balance when 
the motor is running at full speed. 
The three standard sizes exert forces 
of 200, 300 and 600 Ib. respectively. 
The speed of operation is slower than 
that of a solenoid, but it is still rela- 
tively fast. The motors used are 
small, 4 to 4 hp., and therefore come 
up to speed rapidly in approximately 
0.1 sec. The time required to raise 
the piston will depend upon the 
diameter and speed of the impeller, 
the diameter and length of the cylin- 
der, and the load to be lifted. In the 
largest size without load, the piston 
will start in 0.1 sec. and will move 
through 6 in. total travel in 0.45 sec. 
With 300 Ib. or half load, it will start 
in 0.35 sec. and complete the travel 
in 0.85 sec., and with maximum or 
stalled thrust load of 600 Ib., it will 
not move at all or very slowly. Due 
to the stored energy in the revolving 
parts, the downward movement does 
not start until 0.3 of a second after 
the motor is de-energized, and, since 
the oil must be forced back through 
the revolving impeller blades, dash- 
pot action results, and thus the piston 
requires 0.8 sec. for the total down- 
ward travel. 

The device can be applied to brakes, 
clutches, door and window openers, 
spot welders and pumps. 





“Jewell Alloy”’ Heat- and 
Abrasive-Resistant Iron 


A white-fracture, ductile iron, both 
heat and abrasive resistant, has been 
placed on the market by the Jewell! 
Steel & Malleable Company, Buffalo, 
N.Y. This material has a yield point 
of over 55,000 Ib. per sq.in., ultimate 
strength of over 80,000 Ib. per sq.in., 
and an elongation in 2 in. of 6 per 
cent. It retains a tensile strength of 
21,500 Ib. per sq.in. at 1,200 deg. F., 
making it particularly useful for parts 
subjected to high temperatures. Uni- 
formity of analysis and structure is 
claimed. The Brinell hardness may 
be varied from 200 to 250. At hard- 
nesses of 200 to 250 Brinell, the iron 
machines easily and smoothly. 


Lehigh Drawing Desks 


Two desks applicable to use in 
industrial plants have been developed 
by the Department of Mechanical 
Engineering, Lehigh University, 
Bethlehem, Pa. The first desk, shown 
in Fig. 1, is intended particularly for 
college classrooms and has drawer 
space for four men. Two men may 
work at one desk at the same time, 
one at each side. The second desk, 
shown in Fig. 2, is of the wall type 
and should be of convenience to en- 
gineer executives who have occasional 
use for such furniture when check- 
ing plans or making sketches. The 
drawing desks may be obtained from 
the W. W. Kimball Company, Kim- 
ball Bldg., Chicago, Illinois. 

The classroom desks are made of 
polished, quarter-sawed oak, and have 
tops 66 by 36 in. The mid portion 
of the desk, as shown, is horizontal 
for a width of 12 in. and then slopes 
toward the ends, where it extends 18 
in. beyond the drawers, giving ample 
knee room to the workers. The fixed 
top slopes 1 in. 64 and gives a com- 
fortable position in which to use the 
drawing board and is much simpler 
for class use than an adjustable top. 

The drawers in the base all open 
on one side and thus allow the plac- 





Fig. 1—Lehigh Drawing Desk to accommodate two 
workers at a time and the property of four men in the 
drawers. Although designed originally for college use, 
the desk is also intended for use in the training of 

apprentices 


ing of desks back to back or against 
the wall. The drawers are arranged 
for use in groups of two, and accom- 
modate storage space for four stu- 
dents. The top large paper drawer 
is fastened by the same padlock as 
the narrow, deep, instrument drawer 
below it on the left, and the instru- 
ment drawer on the right locks with 





Fig. 2—Lehigh “Junior” Drawing Desk 
of the wall type shown with the drawing 
board in the working position 


the paper drawer below it. Each of 
these two groups controls the lock 
of an accompanying drawing board 
compartment behind the drawers. In 
Fig. 1, a drawer is shown half with- 
drawn from its compartment. These 
compartments are next to each other, 
one opening toward one end and the 
other toward the opposite end. They 
contain the large 42 x 3l-in. drawing 
boards, standing on edge and occupy- 
ing a minimum space in the body of 
the desk. 

The lower portion of the drawer 
pedestal is divided similarly to that 
part above, except that 
each large drawer has 
two strips above it, 
upon which slide the 
24 x 30 in. board. The 
face of the drawer is 
extended upward to 
cover and secure the 
board when the drawer 
is closed. The instru- 
ment drawers are of 
sufficient depth to ho!d 
ink bottles and neces- 
sary auxiliaries. The 
drawers are partitioned 
with wood and are dust- 
proof. Substantial foot 
rests are comfortably 
placed. 

The Lehigh “Junior” 
drawing desk, shown in Fig. 2, is in- 
tended for use in offices. When not in 
use, it has the appearance of a cabinet 
46 x 39 x 5 in. deep, fastened to the 
wall and extending to the floor. The 
cabinet is also of polished, quarter- 
sawed oak, and contains a soft pine 
drawing board, which is exposed by 
tilting down the swinging front of the 
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cabinet. The drawing board is hinged 
at the top and may be supported at 
the desired slope by the edge of the 
tilting front resting on one of a series 
of stops on the bottom of the board. 
A simple fastening device is used. 





Allen-Bradley Splash-Proof, 
Motor Starting Switch 


The Allen-Bradley Company, 286 
Greenfield Ave., Milwaukee, Wis., is 
now prepared to furnish a_ splash- 
proof starting switch for a.c. motors 
on equipment where washing down is 
essential or excessive moisture is 
present. This switch is also suitable 
for dusty situations. 

The Bulletin 7O9WT splash-proof 





Bulletin 709 WT Splash- 
Motor Starting 


Allen-Bradley 


Across-the- Line, 
Switch 


Proof, 


across the line starting switch gives 
complete overload, no-voltage, and 
dead-phase protection. It is rated up 
to 3 hp., 110 volts, and 5 hp., 220 
volts, for single-phase motors, and 
up to 5 hp., 220 volts, and 74 hp., 
440-550 volts, for polyphase motors. 
The switch is furnished in three 
forms: Form 1—with push buttons 
in cover, Form 2—for external pilot 
control, and Form 3—with two-way 
lever switch. 





TRADE 
PUBLICATIONS 





Batt Bearincs. The Gurney Ball 
Bearing Co., Jamestown, N. Y., has pub- 
lished a handbook entitled “The Gurney 
Ball Bearing Manual” which is arranged 
and indexed in such a way as to make 
the location of any subject almost instan- 
taneous. About 199 pages are essentially 
for the engineer, and describe and list 
the fourteen types of ball bearings. 


These fourteen types are further divided 
into sub-groups and there are over 1,000 
sizes of bearings listed. The chapter on 
engineering data contains the following 
sections: Engineering data required for 
loads, formulas for bearing loads; safety 
factors; limiting speeds; combined 
loads ; selection of bearing type and size, 
and a glossary of ball bearing terms. 


The manual contains 202, 74x 5-in. 
pages. 
BEARINGS. The Norma-Hoffman 


Bearings Corporation, Stamford, Conn., 
has published Catalog 917 giving en- 
gineering data sheets on the sizes, di- 
mentions and load ratings of its ball, 
roller, and thrust bearings. The various 
types are shown in section with mount- 
ing instructions and typical applications. 
The booklet contains 44, 11 x 84-in. 
pages. 


Poole Engi- 
neering & Machine Co., Baltimore, 
Md., has published a handbook on 
flexible couplings of the all-metal, lubri- 
cated type. A discussion is given of 
the materials and heat-treatment, oper- 
ation, installation, lubrication and main- 
tenance. The catalog shows a number 
of typical installations and also other 
types of special flexible couplings. The 
catalog contains 36, 9x6-in. pages. 


FLEXIBLE COUPLINGS. 


Gears. The Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, 
Pa., has published a folder on Westing- 
house-Nuttall heat-treated and hardened 
gears. It gives a comparison of the 
physical properties of heat-treated gears. 
Installation views are also included. 


GENERAL ELECTRIC PUBLICATIONS. 
The General Electric Co., Schenectady, 
N. Y., has published a series of bulle- 
tins which are as follows: No. GEA- 
104A, superseding 104, on cartridge- 
type electric heating units; GEA-834A, 
superseding 834, on type CR 7764-Cl 
and CR 7765-B1 controllers for wound- 
rotor, a.c. induction motors; GEA- 
948A, superseding 948, on CR 4065 d.c. 
magnetic controllers for constant-speed 
motors; and GEA-1162, superseding 
old series 68,457, on type CR 2922-B1 
pressure governor for a.c. and d.c. motor- 
driven pumps or compressors. 


Heat-Dirrusinc Units. The York 
Heating & Ventilating Corporation, 
1541 Sansom St., Philadelphia, Pa., has 
published catalog No. 621-H containing 
engineering data on its heat-diffusing 
units. The brochure contains laws of 
heat distribution, construction details of 
the units, data on the sizes and capacity, 
and piping layouts. Information is also 
given on the selection of proper equip- 
ment. The bulletin contains 36, 11x 
84-in. pages. 


Motors. The Louis Allis Co., Mil- 
waukee, Wis., has published a 12-page 
booklet covering the explosion-proof 


type E electric motor. The bulletin 
shows the constructional details, ex- 
plosion tests with flammable vapor air 
mixtures, and complete motorized 
machines. 


NicuroMe. The Driver-Harris Co., 
Harrison, N. J., has published a bro- 
chure entitled “Nichrome, The Heat- 
Resisting Alloy” which is devoted to 
pictures of various installations together 
with suitable captions. 


SOUNDPROOFING MATERIALS. The 
Korfund Co., Inc., 235 East 42d St., 
New York, N. Y., has published the 
first number of its house organ entitled 
“Isolation,” which takes up soundproof- 
ing in buildings containing machinery. 


Vatves. The Chapman Valve Manu- 
facturing Co., Indian Orchard, Mass., 
has published Catalog No. 61, showing 
various types of valves suitable for oil, 
natural gas, steam and water. The cata- 
log lists the various types manufactured, 
together with sizes and specifications. 
The catalog contains 257, 8 x 5-in. pages. 





OXWELDED STEEL AND WRoOUGHT- 
IroN Pipinc. The Linde Air Products 
Co., 30 East 42d St., New York, N. Y., 
has published a booklet entitled “De- 
sign Standards for Oxwelded Steel and 
Wrought Iron Piping,” which is in- 
tended to enable the engineer to design 
gas welded steel or wrought iron piping 
systems for any purpose. It covers all 
the necessary structural details. The 
booklet furnishes handbook information 
on the fundamental designs used in 
welding steel pipe which also applies 
to wrought iron pipe. It includes line 
welds, binders, Welded fittings and 
welded headers. Any piping system for 
any service can be fabricated by a suit- 
able combination of these fundamental 
designs. The booklet contains 67, 
9x6-in. pages. 


STEEL, SHEET. The U. S. Department 
of Commerce, Bureau of Standards, has 
published simplified practice recommen- 
dation R28-29 which limits the stock 
sizes of sheet steel in various gages to 
those shown in the schedule published. 
Copies may be obtained from the U. S. 
Government Printing Office, Washing- 
ton, D. C., for ten cents. 


THREADED Part Data Book. The 
Eastern Machine Screw Corporation, 
Truman & Barclay Sts., New Haven, 
Conn., has published a booklet entitled 
“Threaded Part Data Book,” which is 
a reference work on design and manu- 
facture of threaded parts. The data 
is prepared in such a manner as to assist 
designers, engineers and draftsmen as 
well as manufacturing departments in 
preparing threaded part specifications 
so that such parts may be produced 
in the most economical manner. The 
handbook contains 60, 74x5-in. pages. 
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Twenty-Six Countries Represented 


At World Engineering Congress 


An exclusive cable report from the McGraw-Hill editorial 
representative at the Congress 


WENTY-SIX countries are repre- 

sented at the World Engineering 
Congress now being held in Tokio, 
Japan. It was opened impressively in 
the new Municipal Building by Prince 
Chichibu, while Premier Hamaguchi, 
Baron Furuichi, and representatives of 
other nations were in attendance. On 
this occasion, emphasis was laid by all 
present on the marvelous industrial 
progress of Japan during the short 
period of 75 years since Perry’s advent 
there, and hope was expressed that the 
experience gained from other countries 
would prevent injury to the country’s 
natural beauties and age-old culture in 
the pursuit of future developments. 
Speakers from all nations stressed the 
part played by engineering in the ad- 
vancement, welfare and economic prog 
ress of all countries, the value of the 
engineering profession being recognized 
now as never before in official circles. 

It is impossible to appreciate the 
thought and labor expended in the plan- 
ning and execution of details for the 
Congress. These include invitations 
from the Crown Prince, the Prime Min 
ister, high officials and other notable 
personages, and the opportunity to visit 
homes of the highest types and to meet 
the cream of Japan’s cultured population. 

Progress in Japan is demonstrated by 
the fact that in 75 years as an industrial 
nation it has developed engineers whose 
work is recognized and commands re- 
spect in nations much older industrially. 
While it appreciates the praise, it seeks 
constructive criticism concerning meth- 
ods and developments, so that further 
improvements may be made. 

Automobile transport is growing rap- 
idly in Japan, with battery-driven ve- 
hicles being advocated because of low 
current rates, but few of them are yet 
in evidence. An interesting paper by 
Mr. Hirose on the development of 
mechanization in Japan outlined the 
change from the importation of all ma- 
chinery to the present tendency to origi- 
nal design and manufacture. Papers on 
personnel, management and standardized 
production, with results obtained, at- 
tracted very lively attention and indi- 
cated a desire to adopt methods lowering 
costs of manufacture wherever possible. 

Papers by Japanese indicate their 


diversity of manufacturing interests, 
which include textiles and textile ma- 
chinery, precision instruments, mining, 
steam and electric generation, shipbuild- 
ing, motor cars, aeronautics, railways, 
locomotives, building and repair, bridge 
and other construction, in addition to 
industrial education. 

Machine tool development began at 
the Ikegai Iron Works, 24 years ago and 
traces its origin to a standard design 
American type lathe appearing in an 
American Machinist used by an in- 
structor in the Tokyo School of Tech- 
nology. 

A dinner given by the American dele- 
gates to Japanese engineers was at- 
tended by Prince and Princess Chichibu 
and many notables with their wives, 


taxing the hotel capacity. Dr. Sperry 
was toastmaster and addresses were held 
by Baron Furuichi, Baron Takuma, 
F. B. Jewett, George Otis Smith. 

At a special dinner held by the 
A.S.M.E. an honorary membership was 
bestowed on Viscount Shibusawa and 
the Holley Gold Medal was presented 
to Baron Shiba. Dr. Grunsky, repre 
senting the A.S.C.E., bestowed an hon- 
orary membership on Baron Furuichi, 
president of the World Congress. A 
dinner souvenir combining Honda mag 
net steel with an American walnut base 
symbolized the mutuality of interests. 

The A.I.E.E. conferred an honorary 
membership on Dr. Motoji Shibusawa, 
Dean of Engineering of the Tokio Im 
perial University and nephew of Vis 
count Shibusawa. The A.I.M.E. made 
Baron Takuma Dan one of 15 honorary 
members. The proposal was made by 
Doctor Spacek of Prague for a World 
Engineering Federation to be consum- 
mated at the next Congress. Chicago 
has been mentioned as the next meeting 
place of the Congress, the date to coin- 
cide with the opening of the World's 
Fair there in 1933. 











The MacDonald Brothers’ Engineering Laboratory at Detroit 





Unusual Progress in Design Indicated 
By Events During October 


ESIGN progress during the past 
month has been characterized by 

a number of comparatively extensive 
projects including the “Seadrome,” the 
Goodyear-Zeppelin hangar, and _ the 
ZRS-4, as well as the load-carrying 
tests of the Dornier DO-X and the gyro- 
scopic handling of airplanes. Other 
events are the development of the design 
laboratory of the MacDonald Bros., in 
Detroit, the building of the turbine gen- 
erator for Ford, the successful test of 
locomotive No. 9,000 of the Canadian 
National Railways, and the completion 
of the oil-electric locomotive built for 
the American Rolling Mills Company. 
The Sun Shipbuilding Co., Chester, 
Pa., will go to work soon on a 29,000- 
ton structure known as the “Seadrome,” 


designed by Edward H. Armstrong, 
which is a huge floating island to be 
anchored in the ocean as a stopping 
place for trans-oceanic flying. As seen 
from the air, it will resemble an elon- 
gated Etruscan cross. The width at the 
ends will be 180 ft., and at the center 
340 ft. On one side at the center will 
be built a hotel, with sleeping accommo- 
dations, restaurant, and bar. On the 
other will be erected a hangar, a me- 
teorological station, and a powerful radio 
apparatus. Below the stern there will 
be a boat and storage deck. The plat 
form itself will be 12 ft. deep, which 
will permit a subway through it. The 
Seadrome will be supported by 32 “legs” 
held together by bridgework. The plat- 
form will ride 80 ft. above the water 
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line. Streamlined supports will continue 
20 ft. below the water line, where they 
will encounter buoyancy chambers, from 
26 to 34 ft. in diameter, and 30 ft. long, 
supporting from 600 to 1,000 tons each. 
The legs then will extend 100 ft. far- 
ther, flattening at the bottom into 250- 
to 450-ton disk-like ballast tanks, 20 ft. 
high. The Seadrome will be fastened 
by a cable to an anchorage buoy. From 
the bottom of the buoy will descend twin 
cables, each 18,000 ft. in length. At 
the bottom, these cables will each be 
linked with 50 ft. of forged-steel chain 
attached to the anchor. No standard 
type of anchor can be used, because the 
Seadrome itself will shift in direction 
with the wind. The anchor designed 
for the job is a double-faced disk of cast 
steel weighing 30,000 Ib., or 15 tons. 

The ZRS-4 is the first of two airships 
to be built for the United States Navy. 


so far conceived, rated at 110,000 kw., 
is to be installed by the Ford Motor Co. 
in the power-generating station of its 
River Rouge plant at Fordson, Mich. 
It is a vertical-compound unit and is the 
first large machine to be made of this 
desigu. The high-pressure turbine and 
generator will be mounted directly on 
top of the low-pressure turbine and gen- 
erator, resulting in a compact unit. 
Steam will be used at a pressure of 
1,200 Ib. per sq.in. General dimensions 
include a length of 57 ft. 6 in., a maxi- 
mum width of 23 ft., and a little less 
than 21 ft. over-all height from the 


floor. The weight is 2,000,000 pounds. 
The No. 9,000 locomotive for the 


Canadian National Railways, which has 
just completed a successful test at the 
head of a fast passenger train, is 94 ft., 
1 in. long and is built in two units 
coupled together. It weighs 668,000 Ib. 





The ZRS-4, as it will appear in comparison with a battleship. 


The gun and 


propellor mountings and the absence of motor gondolas are innovations 


It will have 6,500,000 cu.ft. capacity, 
as compared with the 3,700,000 cu.ft. 
of the Graf Zeppelin, and the 2,500,000 
cu.ft. of the Los Angeles. The ships 
will be 785 ft. long and 146 ft. high, 
of Duralumin construction. They are 
designed to go more than 24 times as 
far as the Los Angeles without taking 
on a fresh supply of gasoline. A fea- 
ture of the ZRS-4 and ZRS-5 will be 
provision for an airplane hangar within 
the hull of the ship, capable of hous- 
ing several scouting planes. The air- 
planes ma, be raised or lowered on a 
trapeze swinging through sliding doors 
on the bottom of the ship. The engines 
are also housed within the hull, reduc- 
ing resistance, increasing safety, and 
eliminating disfigurement of the hull 
surface. Three longitudinal corridors 
give access to all parts of the ship. The 
ships are designed to fly at 85 miles an 
hour and have a cruising radius of 6,000 
miles at full speed and 8,000 miles at 
cruising speed. 

The most modern turbine generator 


« 


when fully equipped, and of this weight 
461,000 Ib. is carried on the driving 
wheels. Each unit consists essentially 
of an oil-engine generator set mounted 
on the locomotive frame, boiler equip- 
ment for steam heating of the passenger 
coaches that it pulls, four traction mo- 
tors to propel the locomotive, air brakes, 
and other auxiliary equipment. With 
the present gear ratio, which was laid 
out for high-speed passenger service, it 
will develop a tractive power of 100,000 
lb. during accelerating periods and 42,- 
000 Ib. continuously. The electrical sys- 
tem of transmission utilizes full engine 
horsepower over a wide range of speed 
without change of engine speed. The 
generators develop 2,000 kilowatts. 
Another oil-electric locomotive ‘which 
has excited considerable comment is that 
one built for the American Rolling Mills 
Company, Butler, Pa. The locomotive 
was designed especially for switching 
ladles of molten metal among the hot 
furnaces of a rolling mill. All windows 
in the cab are glazed with special glass 





to withstand 400 deg. F. temperature, 
window frames are metallic, all outside 
doors are sheathed with metal to resist 
heat, and heat-resisting paint is used 
inside and out. No wood is employed 
in the construction. Safety platform and 
steps are provided for the protection of 
the train crews. The locomotive is so 
arranged that one man can operate it 
from either a right-hand or a left-hand 
operating position. 

Rohrbach airplanes, which have been 
stirring considerable comment on the 
Continent, have twin floats of high-grade 
steel and a Duralumin interior hull 
riveted watertight. Large emergency 
exits are in the ceiling. The floats are 
fastened to each side of the boat by 
means of steel-section struts. On the 
land planes, two landing-gear halves, 
independent of each other, carry the 
wheels. Rohrbach planes are driven by 
at least two, and in most cases three, 
motors entirely independent of one an- 
other. Each engine is equipped with 
an automatic fire extinguisher. The fuel 
tanks are in most cases attached to the 
wing girders outside of the hull and 
there are no fuel pipes in the cabin. 

The Soviet two-motored plane which 
recently landed in New York is powered 
with two B.M.V. 6-600-hp. motors lo- 
cated on extra steel-tubing mountings 
at the front edge of the wing, on either 
side of the three-sectioned fuselage. It 
is a monoplane with a multi-longeron 
wing. The wing consists of three main 
sections, and is rigidly built up of five 
“Kolchug” aluminum longerons_ con- 
nected by stays covered with corrugated 
Duralumin. Two chassis are provided, 
the first a two-wheeled landing gear, 
the second, two floats. Gasoline tanks 
of riveted Dural holding 872 gallons 
are placed in the wing. The eleven 
main tanks are located in the central 
part, while only one tank is placed at 
each end of the wing. Oil tanks are 
located in the wing and back of the 
engines. There is also an emergency 
oil tank placed in the center of the fuse- 
lage. Radiators are of the honeycomb 
type. The starter is of the compressed- 
air type. The wing span is 93.8 ft., the 
over-all length 59 ft., and the over-all 
height 15 ft. A maximum speed of 125 
miles per hour, a cruising speed of 102.5 
miles per hour, and a landing speed of 
56 miles per hour with a maximum 
weight of 17,050 Ib. are claimed. 

Dr. Ing. E. Rumpler, Berlin, has de- 
signed a giant flying boit to accommo- 
date 170 passengers and crew for trans- 
Atlantic service. The design embodies 
the principle of the “flying wing” from 
which twin boats, 48.7 meters in length, 
are suspended. The wing-spread is 88 
meters. The greatest height is 13.3 
meters, and the width of the wing is 
12.5 meters. Decentralization is at- 
tained by using ten 1,000-hp. motor units 
distributed throughout the length of the 
wing. Passenger cabins and crew quar- 
ters are located in the interior of the 
wing toward the front. Gasoline is fed 
to the motors by small fuel pumps which 
deliver only when the motors are run- 
ning, thus reducing odor and fire hazard. 


~ 
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Wall Street Slump Has Little Effect 
on Non-Ferrous Metal Market 


Prices of machinery-building materials only slightly 
changed in spite of lessened demand 


ONTINUED outbursts of weakness 
in Wall Street coupled with renewed 
selling pressure in metals in London 
have not helped the non-ferrous metals 
market during the past week or two, 
The turnover has been rather small. 
Export demand for copper is picking 
up slightly, but domestic purchasers are 
inclined to hold off until the market 
becomes a tittle more secure. The price 
of copper has been maintained at 18c., 
but tin, lead, and zinc have dropped off 
to lower levels. The sharp decline in 
price in the London market has had no 
effect as yet upon the domestic market. 
Lead sales have been of average 
volume, although no orders for very 
far into the future are being placed. 
Leatl prices dropped off 30 points in 
two days last week as a result of the 
low levels of the London market and 
the attempt to prevent the accumulation 
of stocks at prices higher than those 
obtainable later. The price average for 
New York lead last week was 6.47c. 
with the trend decidedly downward. 
The continued drop in lead prices 
compares with that in tin prices, and 
places the metals on a comparatively 
even basis in so far as their use as a 
base for babbitt is concerned. The con- 


tinued drop in the price of tin—over 
4 points during the month just passed— 
indicates that this metal will attempt to 
regain some of the ground it has lost 
in the plating field with the development 
of cadmium and chromium methods. 
Since early in 1927, tin prices have been 
practically cut in half. 

Zinc sales are continuing exceedingly 
dull. A drop of 10 points to 6.50c., 
St. Louis, failed to stimulate buying 
interest to any extent. Producers be- 
lieve that the production of zinc will be 
cut considerably in an effort to avoid 
overproduction. The increasing use of 
alloys which contain little or no zinc 
has caused sales of this metal to drop 
off, even the price drop of 30 points 
during the past month producing little 
more than “satisfactory” business. 

The silver market is steady, but is 
showing very little activity. The price 
of silver is remaining close to 50, with 
little to indicate any great change in 
the near future. Antimony, used as a 
hardener in lead-base babbitts when the 
price of tin mounted, is experiencing 


little demand with nearby delivery 
quoted at 8.37c. and futures quoted 
at 8.50c. The demand for cadmium 


continues active, and this coating metal 





O LEARN definitely and quickly 
the actual industrial proportions 
of any national headache, following 
the recent stock market upheaval, the 
American Machinist addressed 45 top 
executives in the machine-tool indus- 
try. As this issue goes to press, 37 
of the 45 have been heard from. 
Assured that they would not be quoted 
individually, 35 of the 37 executives 
wrote basic facts rather than opinions. 
To the searching question: “Al- 
though its real condition did not be- 
come apparent to the general public 
until the recent crashes, the stock 
market has been ailing for a month. 
What has been the effect, if any, upon 
your business ?”, 27 out of 33 replied 
that the stock market had had no 
effect, 4 stated that they had experi- 
enced some effect, but they seemed 
inclined to blame the state of the auto- 
motive industry as much as the mar- 
ket. Two reported they had experi- 
enced adverse effects, and 4 gave 
opinions concerning the effect on gen- 
eral business rather than facts con- 
cerning their own. 
“Are orders on the books satisfac- 
tory?” Nineteen say they are, | says 





The Less Said—tThe Better 


not, 3 say that orders are fair, 14 
make no answer. 

“Are new bookings satisfactory ?” 
Nineteen say yes, 4 say no, 3 fair, 11 
give no answer. (Many commented 
on the recent increase in foreign 
orders. ) 

“Have you received more than a 
normal number of cancellations?” 
Sixteen say they have suffered no 
cancellations whatever, 6 report nor- 
mal cancellation, 1 less than normal, 
1 above normal, and 13 make no 
report. 

In short, a very accurate cross- 
section of the 37 replies may be fur- 
nished by three excerpts from as 
many letters: ‘What we are fearing 
as much as anything at the moment 
is that there may be too much talk 
about the matter.” “I think business 
is on an extremely stable basis, and 
I also believe that the country as a | 
whole has known that the stock mar- 
ket was ailing. We all wondered 
when it would tumble, so it did not 
come as a surprise ard should have 
no effect upon the business situation.” 
“It is our feeling that the less said, 
the better.” 











is now selling at from 80 to 90c. Good 
aluminum is 24.30c. a lb., with demand 
comparatively stable. Nickel prices 
average around 35c., with demand active 
and the market firm, probably as a re- 
sult of increasing use of Monel metal 
and other nickel-content rust-resistant 
alloys. Magnesium is selling at from 
95c. to $1.05, depending on quantity, 
and molybdenum at $18 in 1 to 3-lb. lots. 
Vanadium is selling at from $1.20 to 
$1.25 for 92 to 95 per cent metal. In- 
creasing use of the metal in alloys has 
made demand steady. Tungsten sells 
at $1.65 to $1.70, depending on quantity. 


* * * 


Redesign Suggested for 
Screw Threads and Gages 


The National Screw Thread Commis- 
sion and the American Gage Design 
committee met in Greenfield, Mass., 
recently, and discussed a number of 
questions regarding the present design 
of screw threads and gages and 
suggested changes to bring them into 
conformity with standard practice and 
other requirements. The report of the 
Gage Design committee is being printed 
as miscellaneous publication No. 100 of 
the U. S. Bureau of Standards. The 
next meeting of the group will be held 


in January, 1930. 
7 * * 


Power Show, Dec. 2-7, 
Interests Engineers 


The latest developments in the appli- 
cation of power to machines and proc- 
esses will be shown at the National 
Power and Mechanical Engineering Ex- 
position, familiarly known as the Na- 
tional Power Show, which will be held 
in the Grand Central Palace, New York 
City, during the week of Dec. 2. Ex- 
hibits are expected to show essentials 
for up-to-date operation of equipment, 
as well as the results of engineering 
design in the power field during the past 
year. The exhibits range from fuels 
and combustion equipment to power 
transmission and application, machinery, 
materials, belts and belting equipment, 
instruments, tools and supplies, heating 
and ventilating, refrigeration, and mate- 
rials-handling devices. 

-_ o 


Railroads Petition For 
Steel Rate Investigation 


Railroads in official classification ter- 
ritory have filed a petition for reopening 
by the Interstate Commerce Commission 
of its general investigation of the rates 
on iron and steel articles. The effective 
date of the order has been postponed 
from Oct. 20 to Dec. 20 at the request 
of the carriers. In their petition, the 
roads represent that the scales prescribed 
by the Commission will reduce the ag- 
gregate annual revenues in official ter- 
ritory by at least $2,500,000. 
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Stocks Have Declined, But There is Net Gain, and Manufacturers 
Can Well Follow a Policy of Circumspection 


66 ILL American trade be hurt by 

the collapse in the stock mar- 
ket?” is a question that is being asked 
everywhere in Europe as well as_ in 
America. The universal interest in the 
answer is explained by the fact that the 
United States has become the world’s 
chief money-lender, and that enterprise 
everywhere is more or less dependent 
upon the size of our loanable surplus. 
Those who have the public ear are al- 
ways justified in making a reasonably 
optimistic presentation of the facts, but 
it is a question of how far they ought to 
go in prophesying or proclaiming calam- 
ity even though it may seem to be in- 
escapable. Therefore it might be well 
to take the pessimistic predictions that 
are now to be heard on every side with 
a great deal of salt. 

It is true that stocks have declined 
and that a great many people feel poorer 
in consequence, but taken in its entirety, 
the nation is just as well off as it was 
before the debacle in the stock market, 
and the only people’ who have sustained 
any real losses are those who have sold 
their stocks out for one reason or an- 
other. The losses that these sellers have 
been compelled to accept do not, how- 
ever, impair the intrinsic value of the 
securities that they have sold, and al- 
though he may not feel very rich, the 
man who owns a house, a share of stock, 
or an oil-well, is just as well off today 
as he was six months ago, even though 
the market value of the thing owned may 
have been cut in half. Therefore, any 
depression in trade that may occur fol- 
lowing the decline in stocks will be 
sequential rather than consequential in 
character. é‘ 

Most statistics are at least a month 
behind the facts, and aside from the cuts 
in the prices of radios and Ford auto- 
mobiles the only affirmative evidence of 
lessened demand that can be cited is the 
decline in most staple commodities that 
has been registered during the last week. 

Cotton is lower. The uncertainties of 
the stock market and an enlargement of 
crop estimates are responsible for the 
drop. Grain has also declined as some 
of those who were long of wheat and 
corn are supposed to have been heavily 
imerested in the stock market. Rubber is 
likewise lower upon accumulating statis- 
tical evidence that production is exceed- 
ing both consumption and all earlier esti- 
mates, Coffee has been very unsteady 
at a sharp decline upon cables from Rio 
and Santos from which it is inferred 
that the “Defence of Coffee” is grad- 
ually disintegrating. 


By THEopoRE H. Price 


Editor, Commerce and Finance, New York 


From this page the reader will 
get a quick picture of current 
business and _ industry. The 
boxed material below is a sum- 
mary of the letters from re- 
gional correspondents of the 
American Machinist, published 
in full on the opposite page.. 
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CONDITIONS in the machinery 
and machine-tool industry have 
changed but little during the week. 
The stock market slump seemingly 
has had no effect on demand, and 
inquiries are also holding up well. 
Prices are the same, with the ex- 
ception of one line of turret lathes, 
where an increase of 10 per cent 
has been announced. Deliveries 
are showing a slight tendency to 
better themselves, but radials, bor- 
ing machines, and multiple-spindle 
drills are still off slightly. Other 
lines have deliveries varying from 
six to eight weeks. The used tool 3 
market is about as it was, with the 
demand entirely for modern tools 
for early delivery. 


NEW YORK reports the market 
about as it has been, with little in- 
dication of any change. In prac- 
tically every case, conditions are 
entirely satisfactory. New England 
conditions are promising, with in- 
quiries increasing and aeronautic 
buying steady. Chicago business is 
static, with railroad orders coming 
in. Detroit reports an inactive 
market because of the automotive 
production drops. Cincinnati busi- 
ness is entirely satisfactory, de- 
mand having picked up during the 
past week. Canadian prairie prov- 
inces are requiring most of the in- 
dustrial machinery at the present 
time. Indianapolis and Southern 
District conditions are largely as 
they were, with little indication 
that a change is in the offing. The 
aircraft industry throughout the 
country is bolstering demand, and 
there are indications of orders for 
big equipment in several centers in 
the near future. 











The unanimity with which the semi- 
speculative commodities have declined 
would perhaps be more significant if 
they reflected an overbought condition in 
any quarter, but stocks are not excessive. 
Retailers, jobbers, and manufacturers 
are well sold’ up, and distributors show 
no anxiety to get rid of goods. Indus- 
trial production is a little lower, par- 


ticularly in automobiles and steel, but 
the U. S. Steel Corporation reports that 
its unfilled orders increased in October 
for the second month in succession, and 
although no immediate upturn in either 
industry is likely general conditions can- 
not be as unfavorable as some think 
while steel is operating at almost 80 
per cent and increasing its orders. 

Of course, a continuation of the de- 
cline in the stock market might work 
serious harm commercially, but the 
Stock Exchange has gradually quieted 
down, and many securities are to be had 
at bargain prices. This fact is recog- 
nized, and those investors who did not 
yield to the lure of the tipster when 
prices were 30 to 40 per cent higher are 
now picking up odd lots at a rate which 
will soon absorb a very substantial por- 
tion of the floating supply. 

The sapient Nathan Rothschild is said 
to have observed that it is never neces- 
sary to run to the Stock Exchange, and 
those who are contemplating the pur- 
chase of the shares that. have recently 
declined so sharply will do well to thor- 
oughly inform themselves as to the con- 
dition and prospects of the companies 
in which they intend to invest. The re- 
cent boom and the distressing collapse 
which has followed it were largely due 
to thoughtless buying, encouraged by 
the ballyhoo of those whose enthusiasm 
got the best of them. Its repetition 
ought to be as far off as the next war. 

Meantime a policy of reasonable cir- 
cumspection should be followed by most 
merchants and manufacturers. It will 
be at least two months before the smoke 
and dust of the recent debacle have dis- 
appeared so that we can see with any 
degree of clearness. 

From abroad the news is in the main 
encouraging. In undertaking to na- 
tionalize the coal mines of Great Britain, 
the MacDonald ministry is attempting 
an experiment that will be watched with 
profound interest all over the world. 
If it is successful its effect, and the 
economic reformation that it will com- 
pel will be felt by generations that are 
yet unborn, and it may prove to be the 
cornerstone of a new industrial philoso- 
phy concerning which all conservatives 
and many radicals are still doubtful. 

Elsewhere in Europe the situation 
seems to be newsless. Some unrest is 
reported from India, and the dogs of 
war are still growling in China, but 
nothing serious seems to be impending. 


Copyrighted 
Theodore H. Price Publishing Corporation 
95 Broad St., New York 
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THE | NDUSTRIAL Review 


Weekly progress of the machinery and machine-tool business 





HE following reports, gathered 

from the various machinery and 

machine-tool centers of the coun- 
try, indicate the trend of business in 
these industries and what may be ex- 
pected from the future: 


CHICAGO 


Market conditions in the machine-tool in- 
dustry as reported by manufacturers’ rep- 
resentatives and selling agents show a 
tendency toward further recession. While 
inquiries since the Cleveland Exposition 
have come up to expectations, closing is 
slow, in several instances being deferred in- 
definitely. No lists of any importance are 
in sight, and buying is largely limited to 
immediate needs. Among the railroads, in- 
quiries for small lots have been received 
within the last few days from the Santa 
Fé, the Burlington, and the Louisville & 
Nashville. The Allis Chalmers Manufactur- 
ing Co. is said to be preparing a list con- 
taining a number of units required in its 
tractor plants. The International Harves- 
ter Co. is reported to be working on a list 
to be issued in the near future. Curtailed 
production in automobile and radio plants 
is said to be responsible for the let up in 
buying of various types of tools. The 
slowing up of buSiness reported by builders 
of machine tools has had the effect of im- 
proving deliveries, which before long are 
expected to get back to practically a normal 
basis. Dealers in used machinery are find- 
ing a good demand for their wares. 


DETROIT 


There has been slight change in the ma- 
chinery and machine-tool market here 
within the past three weeks and dealers 
are not expecting any immediate adjust- 
ment. Sales have reached a comparatively 
low level, in a few cases near the average 
of the worst months of the past seven 
years. Few inquiries have been received 
and these are not particularly important. 
A small number of orders have been can- 
celled and a few good customers have asked 
that their orders be held up indefinitely. 

Perhaps the best sales of the past few 
days have been outside Detroit proper. 
Pontiac, Monroe, Lansing, Saginaw, and 
Flint have contributed some fairly good- 
sized orders and apparently are in line for 
more equipment within the next two or 
three weeks. 

In general, conditions here are below 
normal. Business is slow but the general 
atmosphere is not particularly pessimistic. 


NEW YORK 


Conditions in the New York machinery 
and machine-tool market remain about as 
they were. No changes of any consequence 
have occurred during the past week. De- 
mand is holding steady, seemingly unaf- 
fected by the stock market crash and the 
rumors of declining business. Dealers ex- 
pect little change before the first of the 
year. There seems to be a considerable 
amount of business “on the griddle,” but 
efforts of local dealers have not succeeded 
in dislodging any unusual amount of it. 
Orders continue to be for from one to three 
items for necessity, with an occasional 
larger order sprinkled in. Dealers are sat- 
isfied with conditions as they are. In most 
cases, September and October ran about 


equal in point of sales, and inquiries dur- 
ing the latter month were considerably in- 
creased. 

Prices are as they were with the excep- 
tion of one line of turret lathes, in which 
there has been a 10 per cent increase. 
There has been some talk of other price 
increases, but nothing has materialized so 
far. Deliveries are spotty, improvement be- 
ing noticed in some lines and dropping off 
in others. Deliveries have picked up on 
radial drills, multiple-spindle drills, and 
some kinds of lathes, but otherwise, poor 
deliveries, even on standard tools, are in 
order. 

The used-tool market situation is un- 
changed. Demand continues, but for up- 
to-date tools capable of maintaining modern 
production schedules, a class of tool which 
is hard to find. 


NEW ENGLAND 


New England machine-tool sales hold to 
the level gained during the last half of 
October. Business is seasonal without any 
notable stimulated action. Inquiry is much 
more promising than the number of orders 
placed would seem to indicate. Some build- 
ers report business as only fair. The mar- 
ket fall has not had a disastrous effect on 
New England industry. The present in- 
dustrial situation however would indicate a 
tightening of business strings and the de- 
velopment of a spirit of conservatism. 

Pending business is well distributed, with 
orders likewise ; so much so in fact that a 
very wide territory is represented in a 
relatively small number of _ single-unit 
orders. There continues to be a good de- 
mand for machinery from small machine 
shops, particularly as related to airport 
developments in all parts of New England. 

Aeronautical buying is steady. Sikorsky 
is anticipating equipment for his new Strat- 
ford, Conn., laboratory. Pratt & Whitney 
Aircraft is scheduled to produce 200 air- 
plane engines monthly, and has started on a 
389-engine order for the Navy to be com- 
pleted by June. New parts orders for Wasp 
and Hornet engines were placed during the 
week with a valuation of $500,000. 

Demand for used tools is too exacting 
to make for free and easy buying. As de- 
liveries shorten on new tools this is ex- 
pected to be more evident. Dealers in some 
centers are already encountering an in- 
creased sales resistance 


(INCINNATI 


Taking the machine-tool industry of the 
Cincinnati district as a whole, the past 
week's business was at a very satisfactory 
level. Demand was slightly better than in 
the previous week, and in the small number 
of cases where a falling off of business 
was reported the decrease was slight. 

For a few days there was some apprehen- 
sion as to the probable effect the stock 
market situation would kave on the ma- 
chine-tool market, but up to this time it 
has not had any adverse influence in the 
matter of sales, nor has it caused any can- 
cellation of orders. There are some who 
think that the general slump in stocks has 
tended to hold back an increased demand 
that was developing, but the general ex- 
pectancy is that this unfavorable and re- 
tarding influence is merely a transitory in- 
fluence and that it will be of short dura- 
tion. 

The week’s business was well distributed, 
with here and there an order for two or 


three tools, but the great majority were 
for single tools and replacements. The 
principal buyers were general machinists 
and miscellaneous small users, whose re- 
quirements were well diversified. 

The week's inquiries showed a slight in- 
crease and were distributed over the differ- 
ent manufacturing sections of the country. 
The major portion of these came from small 
users, whose requirements were largely con- 
fined to single pieces of equipment. 


CANADA 


An interesting feature of the Canadian 
market is the growing demand for indus- 
trial machinery of all kinds in the Prairie 
Provinces. Pulp mill machines, coke and 
gas producing machinery, textile machinery, 
and briquette making machinery are the 
items principally involved, and sales of 
these lines have increased very materially 
during the last few months. 

In the iron and steel markets, conditions 
continue satisfactory, the large heavy ma- 
chine manufacturers and car companies still 
requiring raw materials in fairly heavy 
quantities. The only unsatisfactory ele- 
ment in the general industrial situation is 
the temporary halt in the activities of the 
automobile industry. 

The aircraft department of Canadian 
Vickers, Ltd., is working at capacity, but 
almost exclusively on seaplanes. Work on 
land planes has been held up somewhat as 
a result of present unsuitable landing fa- 
cilities. 

Some big equipment orders are in sight 
for the beginning ef next year. Adequate 
motive power for the Northern Alberta 
Railways will have to be purchased. For 
the Hudson Bay Railway, which will be in 
operation next spring, the Canadian Na- 
tional must provide new rolling stock, as 
well as locomotives. Heavy types of ore 
cars for the freight service will be neces- 
sary. Much station and track equipment 
also will be needed. 


INDIANAPOLIS 


Little change is seen in the machinery 
or machine-tool demand in this section. 
The volume of business is about the same 
as that of two weeks ago, and some in- 
quiries are being received, but it is con- 
ceded that there will be little marked 
improvement until the first of the year. As 
it is, however, the steady demand is en- 
couraging and the prospects for the new 
year are bright. The manufacturers here 
have paid little attention to the stock de- 
bacle and are proceeding with production 
just the same. In fact, some of the local 
factories, for example the Marmon organ- 
ization, declared dividends in advance. 

A fair demand for machine tools is re- 
ported from the iron and steel industry, 
this industry being one of the most de- 
pendable customers at the present time. 
The automobile industry is quiet just now. 
Railroads are making some purchases and 
with the coming of cold weather, more are 
expected. Many of the Indiana shops have 
increased their forces. The same is true 
of the car builders. Some real orders have 
been reported by them. 

A fair demand for special machinery is 
coming from the coal industry. This de- 
mand is mueh better than last year. Most 
of it is for machine-shop equipment, but 
some heavy machinery is being purchased. 
A good demand is reported for heavy-duty 
lathes. Contractors’ equipment has had its 
usual seasonal decline. 
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A.S.M.E. Issues Proposal 
For Indicating Dimensions 


Copies of the proposed American 
recommended practice on the “Method 
of Indicating Dimensions” for use in 
drawings and drafting room practice, as 
recently approved by subcommittee No. 
2 of the sectional committee for stand- 
ards for drawings and drafting room 
practice, are now being issued. This 
committee was organized in 1926 with 
the Society for the Promotion of Engi- 
neering Education and the A.S.M.E. 
as joint sponsors, under the procedure 
of the American Standards Association. 
The recommended practice is in ten- 
tative form, and copies ‘are being 
distributed to industry for critical review. 
The proposal contains sections on indi- 
cating dimension lines and figures, ex- 
pressing feet and inches, finish marks, 
dimensioning holes, diameters, and 
dimensioning with limits. Copies may 
be obtained by addressing'C. B. LePage, 
Assistant Secretary, The A.S.M.E., 29 
West 39th St., New York, N. Y. Dis- 
cussions of the proposal should also be 
submitted to Mr. LePage. 


Dornier Now Allied 
With General Motors 


Dr. Claude Dornier, head of the 
Dornier Metallbauten, Friedrichshafen, 
Germany, has joined forces in America 
with the Fokker Aircraft Corporation 
and General Motors. Anthony H. G. 
Fokker will return to this country with 
the German designer next month to 
start operations in laying down the 
first Dornier flying boat under Amer- 
ican license. 


x * * 





Business Items 


The Yellow Sleeve Valve Engine 
Works, East Moline, IIl., established 
seven years ago to manufacture engines 
for buses and cabs of the Yellow Truck 
& Coach Co., subsidiary of General Mo- 
tors, will be transferred to Pontiac, 
Mich., within a few months, A. E. 
Taylor, manager, has announced. The 
only immediate change will be machin- 
ery and equipment for production of a 
new type engine being turned out, but 
eventually the entire force of 350 men 
will be transferred to Pontiac. 

Joseph T. Ryerson & Son, Inc., has 
purchased the business, equipment, and 
stock of the Penn-Jersey Steel Co., 
Camden, N. J., effective Nov. 16. The 
company carries stocks of steel plates, 
shapes, sheets, hot- and cold-fimished 
bars, reinforcing bars, and other shapes 
for industry and construction trades in 
the Philadelphia district. The Ryerson 
Co., will add to the stock and increase 
the facilities. 

Rawlplug Products, Ltd., has been 
formed to manufacture and distribute 
“Rawlplug” screw and bolt anchors and 
other Rawlplug preducts in Canada. 


The new company takes over the busi- 
ness of the Rawlplug Company of Can- 
ada, operated since 1921 by Inventions, 
Ltd. The new company has entered 
into a long-term contract with the Rawl- 
plug Co., Ltd., of England, for the dis- 
tribution of the company’s products in 
Canada and Newfoundland. Capt. L. 
Tweedie Smith, managing director of 
the Rawlplug Co., Ltd., has joined the 
board of the Canadian company. 


Cutler-Hammer, Inc., Milwaukee, 
Wis., has moved the St. Louis district 
sales office from 611 Olive St., to 1914 
Washington Ave. A _ warehouse has 
been established at the latter address, 
covering 4,000 sq.ft. of floor space, and 
serving the states of Kansas, Missouri, 
Oklahoma, Arkansas, Louisiana, South- 
ern Illinois, Southern New Mexico, and 
parts of Tennessee, Kentucky, and In- 
diana, 


The Square-D Co., Detroit, has trans- 
ferred J. J. Mitchell, former Cleveland 
branch sales manager, to Detroit. 
M. W. Parmalee, formerly sales repre- 
sentative in Cleveland, will become 
Cleveland branch manager. R. C. 
Thompson, formerly of the Moock Elec- 
tric Supply Co., Canton, Ohio, will 
succeed Mr. Parmalee. 


The Hurley Machine Co., Chicago, 
is building a new plant to contain ap- 
proximately 50,000 sq.ft. of floor space. 
The building will be of brick and steel 
construction, and will house a foundry 
for the casting of grey iron and alumi- 
num. parts. Edward Viau will be 
foundry superintendent. 

The McKiernan-Terry Drill Co., 15 
Park Row, New York, changed its name 
on Nov. 1 to McKiernan-Terry Corpo- 
ration, and acquired ownership of the 
National Hoisting Engine Co., Harri- 
son, N. J., and Steele & Condict, Inc., 
Jersey City, N. J. All firms will pre- 
serve their identities. 

Machinery and equipment used by the 
former A. O. Norton Co., Fifteenth St. 
and Third Ave., Moline, IIl., is being 
removed to Pittsburgh, Pa., by the 
newly organized Duff-Norton Co. The 
work will be completed by Dec. 1, and 
production started in the eastern plant at 
that time. The Norton concern was 
formerly a subsidiary of Borg & Beck. 

The Wrought Washer Manufactur- 
ing Co., 46-54 South Bay St., Milwau- 
kee, has purchased the plant of the 
Beaver Motor Manufacturing Co., at 
Oklahoma and First Avenues. The 
main building on the 16-acre tract is 
250x450 feet. 

The High Point Machine & Manu- 
facturing Co., High Point, N. C., has 
been organized with $100,000 capital and 
has bought the plant and equipment of 
the High Point Machine Works. Some 
new equipment has been added to that 
already in the plant. 

The Irving Air Chute Co. will com- 
plete a $100,000 branch factory located 
at the Curtiss-Grand Central Air Ter- 
minal near Glendale, Calif., about Dec. 
1, and plans to begin production on a 
schedule of 35 parachutes per week. 


The factory building is of . ick and 
will have a novel roof built to resemble 
a parachute. Manufacturing operations 
will be under the direction of Guy Ball, 
for eleven years with the experimental 
station at McCook Field, Dayton, Onio. 
Western sales will be handled by Bert 
White, formerly eastern factory repre- 
sentative. 


The Ingersoll Machine & Tool Co., 
Ltd., Toronto, Can., will take over the 
John Morrow Screw & Nut Co., Ltd., if 
the stockholders of the latter concern 
consent to the stock exchange involved 
in the transfer. 


The Little Giant Punch & Shear Co., 
Sparta, Ill., has been sold to the T. J. 
Gundlach Machine Co., 408 Main St., 
Belleville, Ill., who will continue the 
manufacture of “Little Giant” equip- 
ment. 


The Eclipse Lubricator Co., has 
moved its plant and offices from Port- 
land, Ore., to Wichita Falls, Texas. 
W. H. Street is general manager. 


The Tiffany Aluminum Products Co., 
St. Louis, has purchased a plant build- 
ing at Branch and Buchanan Sts., and 
is moving its foundry and offices. Lee 
Rosenberg is president. 

The Levene Motors Co., Philadelphia, 
has purchased the marine engine busi- 
ness of the Fay & Bowen Co., Geneva, 
N. Y. The sale did not include the 
plant. 

The Wright & Corson Co. has opened 
a new plant at Milford, Conn., which 
will employ 60 men. 

The Struthers-Wells Co., Warren, 
Pa., has opened a district engineering 
office at 503 Exchange National Bank 
Bldg., Tulsa, Okla. C. B. Lynde is the 
engineer in charge. 

The Adams Manufacturing Co., Gales- 
burg, Ill., has purchased the Meyer- 
Foley Co. of that city and will merge 
the two companies. B. D. and H. D. 
Adams are proprietors. 

The Lamson & Sessions Co., Cleve- 
land, and the Lake Erie Bolt & Nut Co., 
recently agreed upon merger plans, in- 
volving total assets of $10,000,000. 

The Manco Manufacturing Co., Brad- 
ley, Ill., is building a brick and steel 
addition to cost $25,000 and contain 
10,000 sq.ft. of floor space. 

The Paul G. Bentley Co., 1018 Allen 
Blidg., Dallas, Texas, has been appointed 
southwestern representative of the Elec- 
tric Arc Cutting & Welding Co., New- 
ark, New Jersey. 

The Cox Cylinder Works, 417 Twenty- 
Third St., Oakiand, Calif., has changed 
its name to Ryco, Incorporated. 

The DuBois Machine & Engineering 
Works, Tulsa, Okla., has opened a ma- 
chine shop at 820 East First Place. 
V. L. DuBois is manager. 

The Conway Clutch Co., Cincinnati, 
is moving its plant to 1543 Queen City 
Ave., that city. 

The Gruss Air Springs Co. of Amer- 
ica, Ltd., has moved its plant and offices 
to 5536 District Blvd., Los Angeles. 
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Personals 


Pat. STERLING, New Haven, Conn., 
who has been connected with the engi- 
neering department of the New York, 
New Haven & Hartford Railroad Com- 
nany for the past 30 years, has been 
appointed assistant chief engineer. 

Frep W. HERMAN, for eight years 
with the Army Air Corps experimental 
station at Dayton, Ohio, has been named 
vice-president and general manager of 
the Moreland Aircraft Co., Los Angeles, 
Calif. J. L. Atwoop, also from Wright 
Field, has been added to the Moreland 
technical staff. 

Tuomas J. Lite, Jr., former presi- 
dent of the Society of Automotive En- 
gineers, and for the past three years 
chief engineer of the Marmon Motor 
Car Co., Indianapolis, has announced 





his resignation from that post effective 
Jan. 1. He will enter the professional 
field as engineering counsel and in- 
dustrialist. 

Brian Lucy, formerly identified with 
the coach division of the General Motors 
Truck Corporation, Pontiac, Mich., has 
accepted the position of designer with 
Leyland Motors, Ltd., Leyland, Lan- 
cashire, England. 

Finn T. Ircens has given up his 
position as chief engineer with the 
Lockwood Motor Co., Jackson, Mich., 
to assume a similar post with the Out- 
board Motors Corporation, Milwaukee. 


G. H. Heprick, formerly vice-presi- 
dent of the Thomas Spacing Machine 
Co., Pittsburgh, has been appointed 
chief engineer of the Gem Manufactur- 
ing Co., Pittsburgh. 

Sic Manpi, former vice-president 
and chief engineer of the Husky 
Wrench Co., Milwaukee, has become 
assistant chief engineer of the Black 
Hawk Manufacturing Co., Milwaukee. 


Georce H. Freers, for 17 years a 
member of the Marmon engineering 
staff and for five years assistant chief 
engineer, has been appointed to the po- 
sition of chief engineer to succeed 
Thomas J. Litle, Jr. Mr. Freer has 
gained a wide reputation as a fine car 
designer and played a prominent part 





in the designing of the larger Marmon 
models. Likewise, he took charge of 
testing of the present Marmon straight- 
eights and of cross-country and ordi- 
nary testing. 

Wettwoop E. Beat, formerly aero- 
nautical engineer of the Walter M. 
Murphy Co., Pasadena, Calif., was re- 
cently made assistant chief aeronautical 
engineer. 


B. B. BacuMAN has been elected 
vice-president in charge of engineering 
of the Autocar Co., in Ardmore, Penn- 
sylvania. 

C. L. McCvuen, associated with the 
Olds Motor Works, Lansing, Mich., has 
been advanced from design engineer to 
chief engineer. 

V. B. Koricin, formerly design en- 
gineer for the Mohawk Aircraft Cor- 
poration, Minneapolis, has been made 
chief engineer of the Lincoln Aircraft 
Co., Lincoln, Nebraska. 

Witson H. AppLeton, consulting 
and designing engineer, Oshkosh, Wis., 
will act in a consulting capacity on 
production and design for the Barber- 
Colman Co., Rockford, Illinois. 


H. L. Grsson, formerly president of 
the Sirocco Motors, Inc., Salt Lake 
City, Utah, is entering the experimental 
department of the National Parks Air- 
ways, Butte, Montana. 


Epwarp B. Newitt, Forest Hills, 
N. Y., has resigned as manager of the 
control engineering department of the 
Westinghouse Electric & Manufactur- 
ing Co., to become affiliated in an ex- 
ecutive capacity with the radio manu- 
facturing company being formed jointly 





by the General Motors Corporation and 
the Radio Corporation of America. Mr. 
Newill entered upon his new position 
under the title of assistant to the presi- 
dent of Delco Products Co., with tem- 
porary headquarters at Dayton, Ohio. 


Frank A. Dosse has been appointed 
development engineer for the Cessna 
Aircraft Co., Wichita, Kansas. 

E. SLecuta, consulting engineer, has 
opened an office at Narodni 18 - Praha 
Il, Prague, Czecho-Slovakia. 





Obituaries 


Joun WiLt1AM Lies, 68, senior vice- 
president of the New York Edison Co., 
died at his home in New Rochelle, N. Y., 
on Nov. 1. Born in Newark, N. J., he 
was graduated from Stevens Institute 
in 1880. He was a former president of 
the A.I.E.E., the Edison Pioneers, the 
Association of Edison Illuminating 
Companies, the National Electric Light 
Association, and the New York Elec- 
trical Society. He is also a former vice- 
president of the A.S.M.E. 

Witi1aMm J. Stoor, who resigned in 
1926 as general engineer of the 
Wheeling Steel Corporation, Wheeling, 
W. Va., to become president and general 
manager of the Morgan Engineering 
Co., Alliance, Ohio, died in Pittsburgh 
on Oct. 23. 

Pat Love, 35, of Richmond, Ind., test 
pilot for the Alexander Aircraft Corpo- 
ration, was fatally injured when an 
Eaglerock bullet plane, with which he 
was making a load test, crashed. Love 
formerly was superintendent of en- 
gineering of the Davis Aircraft Co., 
Richmond, Indiana. 

Josepn A. WiiuiaMs, 61, president 
of the K-W Ignition Co., and inventor 
of the ignition system used on the 
Model T Ford, died Nov. 2 at his home 
in Cleveland. 

RALPH WaAtNwricut Pope, 85, secre- 
tary of the A.I.E.E. until 1911, and 
honorary secretary since that time, died 
on Nov. 1 at his home in Great Barring- 
ton, Massachusetts. 

Henry I. ILtincswortu, head of the 
Boston Machine Works, Lynn, Mass., 
died on Oct. 31 at his home in Swamp- 





scott. He was 63 years of age. 
Forthcoming 
Meetings 
Founpry EQuIPMENT MANv- 


FACTURERS’ ASSOCIATION—Fall meeting 
in New York, Nov. 19. H. W. Stand- 
art, Northern Engineering Works, 
Detroit, is president of the association. 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS — Annual meeting, New 
York, Dec. 2 to 6. Headquarters will 
be at 29 W. 39th St., New York City. 
Calvin W. Rice is secretary. 





AMERICAN MACHINIST, NOVEMBER 14, 1929 


— 838, — 








THE WEEKLY PRICE GUIDE .. 





Rise and Fall of the Market - 


| Preece ve in prices of shop materials and supplies which 
occurred during the last week, were practically all declines. 
Business is quiet in pig iron, automobile sheets and strips, and 
non-ferrous metals except lead. Tin prices are the lowest in six 
Structural shapes, bars and railway steel keep moving 
in large volume. Mill operations, however, are at 77 per cent 
of capacity, against 86 per cent a year ago. The minimum on 
black steel sheets is down 10c. per 100 Ib., to $2.75@$2.85, base, 
Pittsburgh. 


years. 


(All prices as of Nov. 8, 1929) 








] 


IRON AND STEEL 





PIG IRON—Per gross ton, f.o.b: 


CINCINNATI 


No. 2 Southern (silicon 1. rows. ao)... $17.69@$18.19 


SO os ca ed pan ee ees , 19.90 

ee OO ace 19.90 
NEW YOR K—Tidewater Delivery 

No. 2 Southern (silicon 1.75@2. 25)........... 19.50 
BIRMINGHAM 

No. 2 Foundry (silicon 1.75@2.25)........... 14.00@ 14.50 
PHILADELPHIA 


21.26@21.76 


Eastern Pa., No. 2x (silicon 2.25@2.75)....... 
24.04 


Virginia No. 2 


SR el aad eka gail ba add eee Ook eee 19.75@20. 25 
CHICAGO 

No. 2 Foundry, local (silicon ve sa 20.00 

No. 2 Foundry, Southern (silicon 1.75@2.25).. 20.01 


PITTSBURGH, including freight charge ($1.76) from Valley: 


IT sno owing 0h a pea ee Ns 8S 20 26 
OSS pli Ri Sag ood Rar (eae gs 20 26 
SS aati ae. 1 eae 20.76 





IRON MACHINERY CASTINGS—Cost in cents per lb. of 
100 Hywheels, 6-in. face x 24-in. dia., hub not cored, good quality 
gray iron, weight 275 lb: 


ETE, OR PE REN OR, Tel Eee 4.50 
NS EE Pee er rere rs Lh) ORE ie 5.00 
SE as eer ce elt pe Mars Pienaar 4.50 
IR le nn re ee oh ap whetd 5.25 
SN CA") . bri Gas trata Se OFe 2 4.6 OM Aci A Oe 4.50@4.75 





SHEETS—Quotations are in cents per pound in various cities 
from warehouse; also the mill base in large lots: 


Pittsburgh Cleve- New 
Blue Annealed* Mill Base Chicago land York 
"=, Sateen 2. 10@2.20 3.35 3. 30 3. 90+ 
OS Sa 2.15@2.25 3.45 3.35 3.957 
oy, Sa 2.25@2.35 3.55 3.45 4. 00+ 
eee 2.35@2.45 3.65 3.55 4. 10+ 
Black 
Nos. 18 to 20 2.55@2. 65 3.85 3.70 3.80 
| eee 2.70@2.80 4.00 3.85 3.95 
Sra 2.75@2.85 4.05 3.90 4.00 
ON SR lee eee 2.85@2.95 4.15 4.00 4.10 
a 3 00@3.10 4.75 4.15 4.25 
Galvanized 
ee 2.80@2.90 4.20 4.05 4.05 
Nos. 12 to 14 2.90@ 3.00 4.30 4.15 4.15 
ccd «sows kd +2 3.00@3.10 4.40 4.25 4.25 
SN AES eas: 3.15@3.25 4.55 4.40 4.40 
ON ES ee 3.30@3.40 4.70 4.60 4.55 
ON i A ee 3.35@3.45 4.75 4.65 4.60 
CP So. ches he ae 3.50@3. 60 4.90 4.75 4.75 
PCA, Cink 's cce'ek 3.75@3.85 5.15 5.00 5.00 
ree 4.00@4.10 5.40 5.25 5.25 


*light plates. tUp to 3,999 Ib. 





WELDED STEEL PIPE— Warehouse discounts are as follows 
New York Cleveland Chicago 
Black Galv. Black Galv. Black Galv. 
1 to 3in. butt 53.74% 41.2% 55.5% 43.5% 55.5% 42.5% 
34 to 6in. lap 50.32% 37.78% 53.5% 40.5% 51.6% 39.0% 
WROUGHT-STEEL PIPE LIST 


List Price —Diameter in Inches-— Thickness 
Size, Inches per Foot External Interr al Inches 
1 $0.17 1.315 1.049 133 
13 .23 1. 66 1. 38 14 
1} .274 1.9 1.61 145 
2 .37 2.375 2.067 154 
23 . 584 2.875 2.469 . 203 
3 . 763 3.5 3.068 216 
34 92 4.0 3.548 . 226 
4 1.09 4.5 4.026 237 
5 1.48 5. 563 5.047 258 
6 1.92 6.625 6.065 28 
8 2.50 8.625 8.071 277 





SEAMLESS STEEL TUBING—Following net prices are for 
seamless mechanical tubing, cold drawn, round, .10 to . 30 carbon, 
at New York warehouse in lots of less than 100 ft. or 100 Ib: 


— Thickness -—~ 





B.w.g. Outside Diameter in Inches—-———-— 
and > 4 i ‘ l 1} 1} 

Decimal Fractions Price per Foot————-——-— 
035” 20 $0. 4 $0.16 $0.17 $0.18 $0.19 $0.21 $0.23 
. 049" 18 18 —— ae ae 25 
065” 16 19 » a a J 
083” 14 | - #£° 3. 2 a ee 
095” 13 21 . eo Ve Bae Be ee 
. 109” 12 . ae et ©: eh ee 
.120” or 
Sh a 11 . fo = 2a en. Zoe ee 
134” 10 Ye Ce Fe ae ee) 





MISCELLANEOUS— Warehouse base prices in cents per lb: 
New _ Cleveland Chicago 
0 


Spring steel, light*............ 4. 4.65 4.65 
Spring steel, heavier............. 4.00 4.00 4.00 
Coppered Bessemer rods......... 6.05 6.00 6.20 
SA: RIE OO 4.25t 4.00 4.15 
Cold rolled strip | SRNR $8.5 6.25 6.00 6.10 
GS iho oe ws a.t0s 5. 10f 5. 30 5.00 
Cold drawn, round or hexagonf... 3.60 3.65 3.60 
Cold drawn, flat or squaref...... 4.10 4.15 4.10 
Structural shapes............... 3. 30t 3.00 3.10 
OR A eee 3.25+ 3.00 3.00 
Soft steel bar shapes............ 3.25t 3.00 3.00 
SO Se eee re 3.75¢ 3.65 3.65 
ORE EE OP 3. 30t 3.00 3.10 
Bar iron (2.75 at mill).......... 3.25 3.00 3.00 
Drill rod (from list)............. 60% 55% 50% 


tUp to 3,999 Ib., ordered and veleared 


*Flat, »s-in. thick. ; 
tCold finished steel, shafting and screw 


for shipment at one time. 
stock. 

Electric welding wire at New York warehouse— 33, 8. 35c. 
per Ib.; }, 7. 85c. per Ib.; 4 to 4, 7. 35c. per lb. 








METALS 


Warehouse Prices in Cents Per Pound for Small Lots: 





Copper, electrolytic, New York.................. 19.25 
Fem, eee, Beet, Weow VYorh. ... 5... cesccnccsds 43.00@44.90 
Lead, pigs, E. St. Louis...... 6.20 New York 7. ery 124 
Zinc, slabs, E. St. Louis... .. 6.40 New York 7.75@8.25 
: New York Cleveland Chicago 
Antimony, slabs.............. 10. SA 11.00 11.50 14.50 
Copper sheets, base............. 75 27.75 27.75 
Copper wire, mill, base.......... 30. 12} 20.12} 20.12} 
Copper, drawn, round, base...... 26.25 26.25 26.25 
Copper tubing, base............. 29.25 29.25 29.25 
Brass sheets, high, base.......... 23.25 23.25 23.25 
Brass tubing, high, base......... 28.25 28.25 28.25 
Brass rods, high, base........... 21.25 21.25 21.25 
' Brass wire, high, base. 23.75 23.75 23.75 
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*Seamless. t Welded. 
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aw 
s _ METALS—Continued 
" ren sce ae New York Cleveland Chicago 
2 Aluminum ingots, 99%...... 25@26 24. 30 24. 30 
o Zinc sheets (casks).......... 10.75@11.25 12.25 10.11 
Solder (4 and 4)............ 30.75 32.75 31@34 
Babbitt metal, delivered in case lots, New York, cents per lb: 
Genuine, highest EE eee S hicar i Be rt 58 00 
Commercial genuine, intermediate grade.. 43.00 
Anti-friction metal, general service. 31.50 
ele ee RS Uae es oo Saas ace sdeene 12.00 
NICKEL AND MONEL METAL—Price in cents per lb., base, 
f.o.b. Huntington, W. Va: 
Nickel Monel Metal 
Sheets, full finished................ 52.00 42.00 
BOUeR, GON MONE... «so caccocccscees 60.00 50.00 
eS See 55.00 45.00 
i  e . . .< . cégewadeoaass 45.00 35.00 
UND. oo ob conse pecses 53.00 40.00 
; Tubing i eee ee 75.00* 90. 00+ 
, Angles, hot ~  < Sipietecome ean 50.00 40.00 
RE Oe a a eee 52.00 42.00 


OLD METALS-—Dealers’ purchasing prices in cents per eer 


f.o.b. cars, depending on quantity offered for sale: 
New York Cleveland 


Crucible copper..........15.00 @15.25 13.50 13. 
Copper, heavy, and wire..14.00 @15.25 13.00 12. 
Copper, light, and bottoms!2.50 @13.25 12.50 II. 
SING cs wo. 0s oa Seon 5.00 @ 5.25 6.25 4. 
ESS indo ubase<s cc Swe y.7o. 4.2 3}. 
Brass, heavy, yellow. .... 8.128@ 8.624 8.00 8 
Brass, heavy, red........ 12.00 @12.50 12.50 II. 
Brass, light............. 7.00 @ 7.25 ‘7.50 7. 
No. | yellow rod turnings. 9.00 @ 9.50 9.00 9 
We dio cre ed bl tak 3.00 @ 3.50 3.25 3. 


Cc 


hicago 
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TIN PLATES—Charcoal—Bright—Per box: 


New York Cleveland Chicago 


“AAA” Grade: 


SHOP MATERIALS AND SUPPLIES 





Comparative Warehouse Prices 




















Four One 
Current Weeks Year 
New York Unit Price Ago Ago 
Soft steel bars........ per lb.. $0.0325 $0.0325  $0.0325 
Cold drawn shafting... per Ib .036 036 034 
Brass rods. re) .2125 .2125 .18 
Solder (} and }) per lb . 3075 32 3425 
Cotton waste, white... per lb.. 13 13 .10@.134 
Disks, aluminum oxide 
mineral, cloth, Ne. I, 
6-in. dia.... . per 100. 4.60 3. 60 3.59 
Lard cutting oil.. per gal. 65 75 65 
Machine oil per gal. 33 33 .30 
Belting, leather, 
medium. off list.. 30-10% 30-10% 30-10% 
Machine bolts, up to 
1x30 in., full kegs... off list.. 50-10%%* 50-10%%* 50%°* 
*List prices as of April 1, 1927. 
MISCELL ANEOUS—Continued 
New York Cleveland Chicago 
| Abrasive materials — Standard 
grade, in sheets 9x11 in., No. I, 
per ream of 480 sheets: 
Flint paper* $5.94 $5.94 $5.94 
| Emery cloth*.. 26.40 26.40 26.40 
| Disks, aluminum oxide mineral, 
6in. dia., No. 1, per 100: 
Paper?..... , 2.65 2.61 2.61 
2” ee 4.60 4.59 4.59 
Fire clay, per 100 Ib. bag 1.00 75 75 
Coke, prompt furnace, per net ton..... Connellsville, 2.65@2.75 
Coke, prompt foundry, per net ton..... Connellsville, 3.75@4.85 
White lead, dry 100 Ib. kegs New York, 13.75 
White lead, in oil 100 Ib. kegs New York, 14.25 
Red lead, dry 100 Ib. kegs New York, 13.75 
100 Ib. kegs New York, 15.25 


$11.50 
9.50 
7.00 
7.50 











_ i” re $12.10 $11.95 
“A” Grade: 
IC, 14x20. 9.70 9.90 
Coke Plates—Primes—Per box: 
100-Ib., 14x20........ 6.45 6.10 
Terne Plates—8-Ib. Coating—Small lots—Per box: 
IC, 14x20..... Se ie ic Ry 7.75@8.00 7.00 
MISCELLANEOUS 
New York 
Cotton waste, white, per Ib.. $0. 13* $0.16 
Cotton waste, colored, per Ib. 094* 12 
Wiping cloths, washed, white, 
sisted we ruN swe eite 123 38.00 per M 
Sal oS. ae .023 .02 
Roll sulphur, per a ae .027 034 
Linseed oil, raw, in | to 4 bbl. 
SS) ee 161 .174 
Cutting oil, about 25% lard, 
in 5 gal. cans, per gal. .... .65 . 60 
Machine oil, medium-bodied 
(55 gal. steel bbl.) per gal.. 33 . 36 
Belting — Present discounts 
from list in fair quantities 
(4 doz. rolls) for leather or 
rubber: 
Leather—List price, 24c. per lin. ft., 
per inch of width, for single ply: 
Medium grade.. os 30-10% 30-10% 
Med. grade, heavy wet. 30% = 305% 


Rubber transmission, 6-in., 6 ply, $1. 83 per lin.ft: 
50-10% 


PUNE I 6 6 aod oaks 50% 
60% 60- 5% 


Second grade... . 
*Grade F. 


Cleveland Chicago 


$0.15 
12 


16 
02 
04 


. 165 


65 
24 


35% 
30%, 


50% 


50-10% 





| Red lead, in oil. 


*Less than 3 reams. tLess than 200. 





_ SHOP SUPPLIES 





1927, applying on immediate 


Discounts from new list dated Apr. I, 
ork and vicinity: 


deliveries from warehouse stocks in New 


Machine bolts: 


Up to }-in. x 6-in., full kegs, list less 60% 
Larger, up to | x 30-in., full kegs, list less 50-10% 
Less than full kegs or case lots, add tolist....... 10% 
| Fitting-up bolts: list less. ... 45% 
Lag screws: 
ep OD Pee, SOG BONED. occ cc cccensnsecccccces 60% 
DINO cic cine s chaShodnketeherscswewess 50-10% 
Less than full keg or case lots, add to list 10% 
Rivets: 
Structural, round head, full kegs, net............... $4.50 
Structural, round head, broken kegs, net 6.00 
Tank, x%-in. dia. and smaller, list less............... 60% 
Nuts: 
Hot pressed, square or hexagonal, blank or tapped: 
Full kegs up to I-in.,incel., listless................ 60% 
Larger, up to 3-in., NE as cuncedvacsuis 40-10% 
Less than keg or case lots, add tolist........... 10% 
Washers: 
Wrought, full kegs, per 100 Ib., list less.............. $4.00 
Wrought, broken kegs, per 100Ib., listless.......... 2.00 
Turnbuckles: 
IED, . nccctocdvucsbeddsccesecs 20% 
Without stub ends, list less. .............0.ec0000. 50% 
Chain: 
Proof coil, base, per 100 Ib., met...............008. $7.10 
Cast iron welding flux, perlb., net...............2008. R - 


Brazing flux. per |b., net 
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MACHINE REQUIREMENTS AND 
INDUSTRIAL CONSTRUCTION 








Equipment Wanted 











, Washington—aA. L. Flint, General Pur- 
an Officer of the Panama Canal—will re- 
ceive bids until Nov. 16 for pneumatic wood- 
boring machines, air drills, pneumatic riveting 
hammers, etc. 

Ind., South Bend — Bendix 
and machinery equipment for proposed 3 story, 
200 x 300 ft. 150 x 220 and 150 x 340 ft. 
factory buildings. Estimated cost $450,000 

Mich., Detroit—-Advance Stamping Co.., 5712 
12th $t.—miscellaneous equipment for the 
manufacture of light metal stampings for pro- 
posed 2 story, 65 x 140 ft. stamping plant on 
Lyndon’ Ave. Estimated cost 0,000. 

Mich., Detroit—O. L. Anderson Co., 1347 
East Fort St —equipment for the manufacture 
of metal stampings, and metal tanks for pro- 
posed 1 story plant on Evergreen Rd. ti- 
mated cost $175,000. 

Mich., Detroit — Paragon Die Costing. Ma- 
chinery Co., 1002 Ford Bldg.—two No. 2 Brown 
& Sharpe taper nose milling machines, two No. 
1 Brown & Sharpe vertical milling machines. 

Mich., Muskegon—Clark Sanding Machine 
Co., c/o Chamber of Commerce—machine equip- 
ment for the manufacture of sanding machines 
for proposed 1 and 2 story, 80 x 450 ft. fac- 
tory at Industrial District. 


Brake Oe —tool 





Opportunities for 
Future Business 











Lensett—Missouri & North Arkansas 
is having preliminary plans 
prepared for the construction of an engine 
house, machine shops, etc. here. Estimated 
cost $75,000. H. J. Armstrong, Harrison, Ch. 
Ener. 

Calif., 
pared for 
broom factory, 
Division of Architecture, Public Works Bldg., 
Sacramento, Archts. 

Calif., Oakland—City, F. C. Merritt, Clk., is 
receiving bids for paint and machine shops, etc., 
for anereee yard on 5th Ave. Estimated 


cost $75.0 

Calif., non Francisco — Link-Belt, Meese & 
Gottfried Co., 3100 19th St., awarded contract 
for the construction of a factory for the manu- 
facture of machinery at Paul and San Bruno 
Aves. Estimated cost 000. 

Conn., Meriden—International Silver Co., 48 
State St.. is receiving bids for a 1 and 3 sto 
55 x 320 ft. factory. Estimated cost $100, 
Private plans. 

Conn., New Haven—aAtlantic Refining Co., 
Welton St.. Hamden, awarded contract for the 
construction of a distribution plant including 
shop, office, Percheuse. etc. on Alabama St. 
Estimated cost $1,000,000. C. H. Phelers, 260 
South Broad St., Philadelphia. Pa., Archt. 

Conn., Stamford—tElectric Specialty Co., 211 
South St.. awarded contract for a 2 story, 
45 x 145 ft. factory. 

Conn., Stamford—Longworth-Carlson Co., 46 
Rapallo Ave., awarded contract for a 1 story, 
45 x 100 and 60 x 100 ft. repair and service 
garage on North Main St. 

Conn., West Haven (br. New Haven)—F. 
Panone, 410 Winthrop St.. New Haven, is hav- 
ing plans prepared for a 1 story, 54 x 95 


Ark., 
R.R., Harrison, 


Berkeley—State is having plans pre- 
industrial school units including 
corn broom building, etc. State 


and 54 x 92 ft. sales and service station on 
Brown St. a aa Ave. here. Estimated 
cost $50.0 H. 8. Cannici, 109 Church St., 


New Hav 4 ” archt. 


Fla., Tampa—New York, Rio & Buenos 
Aires Airline Co., G. F. Harris, South American 
Traffic Mer., plans expending $75.000 for 


hangars, shops, offices, etc. at Municipal Island 
airport. 

lll., Chieago — Grigsby-Grunow Co. 5801 
Dickens Ave., awarded contract for a 3 stor 
260 x 300 ft. and 2 story, 230 x 680 ft. radio 
manufacturing plant at rt tin St. and Dickens 
Ave. Estimated cost $800 

1ll., Chicago—Hardinge Bros. Inc., 4149 East 
Ravenswood Ave., is having plans prepa 
for a 4 story addition to factory for the manu- 
facture of fuel oil burners and watchmen’s 
time clocks. Estimated cost $50,000. P. Me- 
Grath, 38 South Dearborn St., Archt. 

Mll., Chieago—Spanjier Bros., 1160 Chatham 
Court. manufacturers of signs, awarded contract 


for a 3 story, 25 x 149 ft. factory. Estimated 
00. 


cost $25,000 


Ind., Elkhart—Randall c/o W. W. 


Keller, 


Schneider, South Bend, Archt., awarded con- 
tract for a 40 x 165 ft. machine shop and 
here. Estimated cost 


garage at 215 Main St. 
$51,000. 


Ind., Hartford City — School Commissioners, 
awarded contract for the construction of a 
school including aememsetve department, etc. 
Estimated cost $150,000. 

Ind., Indianapolis—G. & A. Realty Co.. 
awarded contract for a 7 story, 68 x 195 
ft. garage at 147 East Market St. Estimated 
cost $500,000. 

Ky., Louisville — Summers-Herrmann, Inc., 
Third and Brekinridge St., is having plans pre- 
pared for the construction of a garage in- 
cluding service and repair departments, etc. at 
Third and procinufve Sts. Estimated cost 
$125,000. D. X. rphy & Bro., Louisville 
Trust Bidg., Archts. and Engrs. 

Md., Baltimore — W. A. Fingles, 29 South 
Howard St.. manufacturers of cornices, awarded 
contract for the construction of a 2 story 
factory at Reistertown Rd. and Elgin Ave. 
Estimated cost $60,000. 

Mass., Andover—Buchan & McNally, 26 Park 
St.. is receiving bids for a 1 story garage and 
repair shop. Estimated cost $40,000. Ripley 
& LeBoutillier, 45 Bromfield St., Boston, Archts. 


Mass., Beverly—C. Parolilla, 112 Rantoul 
St., is having preliminary plans prepared for a 


1 story repair and service garage. Estimated 
cost $40,000 to $50,000 G. Fanning, 221 
Essex St., Salem, Archt. 

Mass., Gardner—C. J. and J. F. Parker, 235 


Main St., will build a 1 story, 60 x 100 ft. 
addition to repair and service garage. Estimated 
cost 000. Private plans. 

Mass., Leominster—R. D. Wass, 20 Main St.., 
awarded contract for the construction of an 
automobile repair garage on Water St. Esti- 
ma cost $40,000. 


Mass., Malden (br. Boston)—F. Spring, 980 


Main St., will build a 1 story, 100 x 110 ft. 
repair shop, etc. Estimated cost $40,000. C. F. 
Springall, 50 Park St., Archt. 

Mass., Medford (Boston P. O.)—Somerville 
Auto Body Co., 643 Broadway, Somerville, is 
having plans prepared for a 1 story, 75 x 100 
ft. automobile repair shop at 646 ston Ave., 
here. Estimated cost $40,000. Dreyer, 10 
Temple St., Somerville, Archt. 

Mass., Pittsfield—Orr Motor Co., 164 South 
St.. -had plans prepared for a 2 story sales 


and service station at Elm and East Sts. Esti- 
mated cost $50,000. J. MacArthur Vance, 24 
North St., Archt. 


Mass., South Boston (Boston P. O.)—South 
Boston Tire Co., 468 Broadway, is receiving 
bids for a 1 story, 35 x 145 ft. service sta- 
tion and repair shop at 464 Broadway. B. 


Brown, 65 Franklin St., Boston, 
Mass., West Roxbury (sta. Boston)—J. J. 
Zardhan, 5287 Washington St., awarded con- 


tract for a 1 story repair shop. 


Mass., Winchendon — General Box Co., is 
receiving bids for a 2 story. 60 x 160 
ft. addition to factory. Thompson & Litchtner 
Co., Inc., 928 Statler Bidg.. Boston, Engrs. 


Mo., St. Louis—Dubinsky Realty Co., 504 
Wainwright Bidg.. awarded contract for a 1 
story, 75 x 130 ft. spring factory at 3133 
Washington Ave. St. Louis Spring Co., 3135 
Washington St., lessee. Noted Oct. 24. 


Nev., Reno—Ryland Estate. plans the con- 
struction of a 1 story, 100 x 325 ft. accessory 
and service building, etc. at South Virginia St. 
H. C. Heidtman, 241 South Virginia St., lessee. 


N. J., East Rutherford — Shell Eastern 
Petroleum Products, Inc., 122 Bast 42nd St., 
New York, N. Y., will soon award contract for 
the construction of a terminal building, ware- 
houses, shops, etc. here. Estimated cost 
$150,000. 


N. J., Jersey City—J. Goldenberg, 80 Wood- 
lend St., will not construct 2 story, 110 x 22 
ft. garage, etc. at 34-36 Bergen Ave. $150,000 
Project abandoned. 


N. J., Trenton—Central Transportation Co., 
Broad St. Bank Bidg., will build a 2 story 
garage on East State St. Estimated cost 
$48,000. 


N. J., Trenton—Public Service Gas & Electric 
Co., 222 East State St.. awarded contract for 
the construction of a2 story garage on Chauncy 
St. Estimated cost $100,000. 


N. Y., Brooklyn—Atlantic Basin Iron Works, 
H. Moran, Pres., 168 Van Brunt St.. awarded 
contract for a shop. ete. at ‘aaeaed and Summit 
Sts. Estimated cost $50,000 


N. Y., Brooklyn—J. J. Falk, 1732 46th St., 
will soon receive bids for the construction of 
a garage at Fort Hamilton Ave. and 64th St. 
Estimated cost $50,000. A. Gardstein, 44 

Noted Oct. 31. 


Court St., Archt. 

N. Y., Brooklyn—Keystone Foundry Co., A. 
Fetherman, Pres., plans the construction of two 
1 story, 95 x ‘100 ft. fou buildings at 
Wortman Ave. and Essex St. timated cost 
$45,000. E. M. Adelsohn, 26 Court St., Archt. 


N. Y., Brooklyn—M. Levine, 376 Throop 


Ave., lans a 131 x 200 ft. garage at Vanderbilt 
and Willoughby Aves. Estimated cost $75,000. 
H. J. Nurick, 44 Court St., Archt. 


N. Y., Flushing—Sheffield Farms Co., 524 
West 57th St.. New York, awarded contract for 
ao construction of a garage and repair shop 
ere. 


N. Y., Glendale—Roman Catholic Diocese of 
Brooklyn, 66 Boerum PIl., is receiv bids 
for the construction of a garage at Dry Harbor 


and Juniper Valley Rd. Estimated cost $40,000. 
W. Winters, 2772 Fulton St., Brooklyn, Archt. 


N. ¥., Island City—S. Kossack, 101 Ja- 
maica Ave. amaica, a a 1 story, 100 x 
200 ft. garage at 87th and Freedom Aves. here. 
Estimated cost $50,000. E. Adelsohn, 350 Stone 
. Brooklyn, Archt. 

N. Y., Long Island City—Queens County 
Motor Car Co., 103 Arleigh Rd., will soon re- 


ceive bids for a 6 story age, etc., at Bar- 
rett St. and Queens Blvd. timated cost $250.- 
000. . Brucker, 2424 Myrtle Ave., Archt. 
Noted Oct. 24. 


N. Y., New he P. Boyland, 305 East 
Kingsbridge Rd., plans a 2 
Vireo Ave. and 234th ‘St. y 
000. M. oe McCarthy, 4290 Martha Ave., 
Archt. 

N. Y¥., New York—Cameron Estate, 44 Cedar 
St.. plans the construction of a garage at 422 
East 24th St. Estimated cost $40,000. J. B. 
ne 325 East 66th St., Archt. 


Y., New York—J. J. omeiy., 13 East 
Guabill Rd., plans a 2 story, 100 112 ft. 
garage at Webster Ave. and 204th St. W. F. 
Doyle, 11 John St., Archt. 


N. ¥., New York—Ground Realty Corp, = 
Worth St. plans the construction of a 150 


160 ft. garage at 240 Nagle Ave. Estimated 
a | 000. M. J. Ort, 424 East 149th St., 
re 


N. Y., New York—Konta Kirchway & Engel, 
7 East 44th St., plans the construction of a 
service station, etc. at West mer Sts. 


N. Y., Roches — C. ughry, Palmyra, 
awarded contract y * the a... of a 
story addition to garage at 20 oo Fitzhugh 


St. here. Estimated vost $100, 
N. Y., St. George—F. Coonley, 107 Central 
Ave., is having preliminary plans prepared for 


a 6 story garage at Montgomery Ave. and Fort 
Pl. eg cost $150,000. Private plans. 


N. Asheboro—<Asheboro Chair Ceo., J. O. 
mecsdiny” “—. Mer., plans the construction 
of a 60 x 190 ft. chair factory to include 40 
a. tt Gabe building, 40 x 100 ft. dry 

iln, ete. 


Pa., College Hill—Ingram Richardson 
Co., C. F. Carother, Beaver Falls, awarded con- 
tract for a 1 story, 35 x 100 ft. steel specialty 
plant here. 


Pa., Lebanon—Lebanon Steel Foundry Co., 
awarded contract for a 2 story, 160 x 182 ft. 
foundry. Noted Oct. 17. 


ja — Gimbel Bros., 9th and 
ans the construction of a 2 
05 ft. garage at Hamilton and 
Market Co., 178 5th Ave.. 
Archts. 


Pa., 
Market Sts., 
story, 124 x 
2ist Sts. Abbott 
New York, N. Y., 


Pa., Pittsburgh—K. Simon, 160 Fullerton 


St.. is receiving bids for a 2 story, 45 x 66 
2 Ray shop at 160 Fullerton Th " Estimated 
0,000. A. R. Douglass, Benedum Trees 


Blae.. Archt. 


Providence—Melowitz & Gordon, 109 
will build a 1 story, 100 x 160 ft. 
repair seep on North Main St. 
H. Marshak, 36 Ex- 


BR. L. 
Pear! St., 
garage and 
Estimated cost 
change St., Archt. 


Utah, Salt Lake City—Packard Motor Co., 
plans the construction of a 2 story, 165 x 165 
ft. garage. Estimated cost — Pope 
& Burton, Newhouse Bidg., 


Tex., Eastland—City plans the ARSE 
of a “municipal airport to r, --- hangars, 
service building, etc. Lilly Drought, Frost 
Bidg. and G. C. Wilson, Sinan Bidg., San 
Antonio, Archts. 


Wis., Kiel—Kiel rosattare Co., awarded con- 
west for a 3 story, 66 102 ft. addition to 
actory. 


AMERICAN MACHINIST, NOVEMBER 14, 1929 


== $005 





